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INTRODUCTION. 


The Monruty Weatuer Review for November, 1904, is based 
on data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 43, special river and rainfall, 190, special rain- 
fall only, 56; volunt&iry observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; A-*my Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 


‘tory of Mexico; Camilo A. Gonzales, Director-General of 


Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 


tier, Director of the Physico-Geographic Institute, San José, 
Costa Rica; Commandant Francisco 8S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorological 
Office, London; Rev. José Algué, S. J., Director, Philippine 
Weather Service; and H. H. Cousins, Chemist, in charge of the 
Jamaica Weather Office; Sefior Enrique A. Del Monte, Director 
of the Meteorological Service of the Republic of Cuba, 
Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern‘standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36" west of Greenwich. Records 
of miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 
Barometric pressures, whether “station pressures” or “sea- 
level pressures,” are now reduced to standard gravity, so that 
they express pressure ina standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


During November barometric pressure was generally low 
over the western North Atlantic, a succession of low areas fol- 
lowing each other very closely. On the Ist and 2d, 16th and 
17th, and 28th and 2%th, however, areas of high pressure ex- 
tended from the Atlantic coast of the United States over Ber- 
muda. Over the Azores, the pressure was generally high 
throughout the month, but relatively low from the Ist to the 
3d, from the 11th to the 14th, and from the 25th to the 27th. 
The only well marked storm of the month in the vicinity of 
the Azores occurred on the 12th, when at Horta a barometer 
reading of 29.60 inches and a maximum wind velocity of 52 
miles an hour from the south were recorded. Over southwest- 
ern Europe, pressure was low on the 9th, 18th, from the 23d 
to the 24th, and from the 27th to the 30th, and generally high 
the remainder of the month. Over the British Isles high pres- 
sure prevailed from the 12th to the 18th. Before the 12th 
and after the 18th pressure was generally low, as a succession 
of storm areas attended by fresh gales passed over Ireland 
and Scotland, affecting England in their passage to a greater 
or less degree. The storm that reached the coast of Scotland 
on the 19th can probably be identified with the one of marked 
intensity that was central over Nova Scotia on the 14th, and 
crossed the Atlantic in high latitudes. This storm caused 
high winds and heavy snows quite generally over the British 
Isles on the 21st and 22d, and finally moved eastward to the 
continent of Europe. 

In the United States, the barometric disturbances, with one 
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or two exceptions, showed no remarkable features. During 
the first decade of the month the pressure was rather low over 
the Caribbean Sea, and on the 9th a shallow depression, ap- 
parently central south of the Isle of Pines, caused rain in 
southern Florida. This disturbance moved slowly northward, 
gradually increasing in intensity, and causing rain over the 
Florida Peninsula. During the night of the 12—13th its center 
had moved from Jacksonville to Hatteras, and fallen in pres- 
sure from 29.60 inches to 29.08. Rain occurred generally over 
the Southern and Middle Atlantic States, and high winds were 
reported along the coast. At noon, November 13, the center 
was east of Norfolk, with pressure below 29.00 inches. At 8 
p- m. of the 13th, the center was near New York, N. Y., with 
a barometer reading of 28.74 inches at that point. Heavy 
precipitation occurred in the Middle Atlantic States and New 
England, and in many places this precipitation was in the form 
of snow, even as far south as North Carolina. High winds 
and gales were reported from all coast stations from Jackson- 
ville to Eastport, a wind of 78 miles per hour being registered 
at Block Island. At 8 a. m. of the 14th the center of disturb- 
ance was over Nova Scotia, with a pressure of 28.60 inches 
and heavy rain and snow had continued over New England. 
By the evening of the 14th, the storm had passed off to sea, 
pursuing an east-northeasterly course, and apparently reach- 
ing the coast of Scotland on the 19th, somewhat diminished 
in intensity. 

During the passage of this storm up the Atlantic coast, 
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much damage was done to shipping, and several lives were 
lost. The Life-Saving station at New Inlet was swept away 
by the heavy seas, and four of the men stationed there were 
drowned. e schooner Missouri was wrecked off Washing- 
ton, N. C., and four lives lost. The barkentine E/miranda was 
wrecked off the Florida coast and her mate drowned, captain 
and crew being rescued. The schooner Arcularious was blown 
on the rocks of the Massachusetts coast near Tarpaulin Cove, 
and her crew of four men lost. Communication by telegraph 
and telephone was interrupted in New England and the Mid- 
dle Atlantic States, wires and poles were blown down, and the 
coast towns suffered considerable other damage. 

Storm warnings were issued well in advance of the storm as 
it moved up the coast, and hurricane warnings were issued for 
the New England coast where it attained its maximum inten- 
sity. Undoubtedly much property and many lives were saved 
by the attention paid to these warnings. 

While several moderate disturbances crossed the Lake re- 
gion during the month, there was only one of marked inten- 
sity. While the storm just referred to was moving up the 
Atlantic coast, another was crossing the lower Lakes, and 
the two eventually united in the vicinity of New York, N. Y., on 
the 13th. This Lake storm caused considerable damage to 
shipping and property along the Lake shore. The tug (reg- 
ory was overturned by the gale off Buffalo, on the 13th, and 
the captain was drowned. That the loss of life and property 
was not greater and more widespread is explained by the 
Buffalo Enquirer of November 14. 

Fortunately the Weather Bureau had sent out a storm warning early 
in the day, and this kept many boats from venturing out on the storm- 
tossed waves. 

A number of storms appeared off the north Pacific coast 
during the month, and the high winds and gales which accom- 
panied them did considerable damage to shipping. Timely 
warning was given of their approach, however. The following 
is from the Oregonian of Portland, Oreg., under the date of 
November 19: 

The accuracy of the forecasts of the Weather Bureau on last week's 
storms was remarkable, and shipmasters who heeded the storm warn- 
ings and remained snug in port saved money for the underwriters and 
much unpleasantness for themselves. Considering the violence of the 
gales which raged for the greater part of the week, the Weather Bureau 
was quite fortunate in maintaining communication with the North Head 
station. The service from that point is of great value to the shipping 
community, and Mr. Beals, who has been untiring in his efforts to make it 
as prompt and accurate as possible is to be congratulated on his success. 

The October drought in the Gulf States was broken in the 
first days of the month by the rains attending an area of low 
pressure which moved along the Gulf coast, and eventually up 
the Atlantic. Generous rains attended this storm along the 
Atlantic coast, and heavy rains accompanied the storm of the 
11-13th. In the interior of the country, the month was unu- 
sually dry except in the Lake region, where moderate rains 
attended the passage of several low areas. 

Killing frost and freezing temperature occurred in north- 
eastern Texas on the morning of the 11th, extending as far 
south as San Antonio on the 12th, and eastward over Arkansas 
and northern Louisiana and Mississippi on the 13th. Light 
frost occurred as far south as Jacksonville and Mobile on the 
morning of the 15th. Ample warnings had been issued for 
all places affected. No well marked cold wave occurred dur- 
ing the month, and temperatures were generally moderate 
throughout the country. 

NEW ENGLAND FORECAST DISTRICT. 


The weather during November was more pleasant than usual 
for this month, with a general and marked deficiency in the 
precipitation, and temperature much below the normal. The 
month was one of the coldest of its name, and the drought in 
some sections almost amounted to a water famine. The only 
storm of consequence occurred on the 13-14th, and it reached 
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all sections of New England, causing heavy snow in northern 
and interior and moderate to heavy precipitation, mostly rain, 
in other portions of the district. The disturbance was also 
accompanied by high winds and gales, which attained hurri- 
cane force at some points on the coast. No great damage 
resulted at Boston and its immediate vicinity, but at most 
interior points the snow and sleet, with the high winds, caused 
great damage and loss to the electric light service, telegraph, 
telephone, and cars, breaking down poles and wrecking wires. 
The destruction in this direction was probably the greatest 
and most widespread since the memorable storm of November 
26-27, 1898. There was some loss of life and considerable 
loss and damage to shipping along the coast. The Weather 
Bureau gave pronounced and timely warnings of the storm’s 
approach, and the information was of incalculable benefit, and 
doubtless resulted in the saving of many lives and a number 
of vessels. The local papers, in commenting on the storm, 
remarked as follows: ; 

Boston Globe: 

The storm had been predicted by the weather forecaster, and many 
who would suffer most from being exposed to its fury accepted the pre- 
diction warning and clung to places where they were least exposed to 
the storm. 

The Boston Transcript: 


Ample warning was given by the Weather Bureau, Saturday, of the 
approach of the storm, at a time when the skies were clear and a north- 
easter little expected; and to the warning is doubtless due the compara- 
tively few number of wrecks and disasters. 


J. W. Smith, District Forecaster. 
NORTH-CENTRAL FORECAST DISTRICT. 


No very severe storms passed over the upper Lake region 
during the month, although warnings were ordered in advance 
of five storms of moderate intensity, on the 9th, 12th, 19th, 
23d, 28th, and 29th. The warnings on the two last named 
dates were for one storm, southeast warnings being ordered 
on the 28th, which were changed to northwest on the 29th. 

The weather continued comparatively dry throughout the 
entire district, very little rain or snow falling. The tempera- 
ture was considerably above the normal for the month, and no 
marked cold waves at any time passed over the district.—/H. 
J. Cox, Professor and District Forecaster. 

WEST GULF FORECAST DISTRICT. 


The first extensive freeze of the season in the west Gulf dis- 
trict made its appearance over the northwestern portion of the 
district on the 11th, and extended southward during the 12th 
and 13th, and caused freezing or frost to the coast line. The 
temperature fell to 28° over black lands in the northern part 
of the sugar region and damaged cane slightly in a few locali- 
ties, but the low temperature was of short duration and was 
generally beneficial to the crop. Frost or freezing tempera- 
ture warnings were issued daily for some portions of the dis- 
trict from the 10th to the 12th. This enabled planters to save 
seed cane in good condition and to protect tender vegetation. 
No injurious frosts or low temperatures occurred without 
warning. No general storm occurred along the coast during 
the month.—/. M. Cline, District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 


No special warnings were issued or needed. The month 
was exceptionally dry throughout the district; bright skies 
were a feature, and temperatures were generally above nor- 
mal.—F. H. Brandenburg, District Forecaster. 


NORTH PACIFIC FORECAST DISTRICT. 


The stormy season in this district began shortly before the 
middle of the month and lasted until near its close, during 
which time a succession of November gales of unusual severity 
occurred. Timely warnings were issued in all cases, and the 
casualties to shipping were small and confined wholly to ves- 
sels that had left port several days before the storms began, 
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and thereby were caught in the open seas and unable to ob- 
tain shelter in a safe harbor. 

The disturbances were attended by generous rains west of 
the Cascade Mountains, notwithstanding which fact most of 
the rivers in that section were but little affected and main- 
tained lower stages than usual under such conditions. The 
storms, after making their appearance off the Washington 
coast, in nearly every instance moved northeasterly over 
British Columbia, and on this account the rainfall in the inter- 
mountain section of the North Pacific district, was much less 
than usual. 

The temperatures were uniformly mild, and in the principal 
agricultural sections of western Oregon and western Wash- 
ington, no killing frosts have yet occurred.—F. A. Beals, Dis- 
trict Forecaster. 

SOUTH PACIFIC FORECAST DISTRICT. 


The month opened with a moderate disturbance over the 
north Pacific coast accompanied with high southeasterly wind 
and rain as far south as San Francisco. The disturbance 
moved eastward along the international boundary. A suc- 
cession of disturbances passed northward during the month, 
most of them too far north to influence conditions south of 
San Francisco. The month, as a whole, showed a deficient 
rainfall in the southern and central portions of the State. In 
the vicinity of San Francisco less than half the normal amount 
of rain fell, and in California, south of the Te)achapi, no rain 
fell during the month. The absence of rain at this time ma- 
terially affects crop conditions. A heavy “norther”’ was re- 
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ported in the valleys of the southern portion of the State on 
November 11. A marked disturbance occurred on November 
15 and thunderstorms were reported in the northern portions 
of the State. The month was singularly free from frosts.— 
Alexander G. McAdie, Professor and District Forecaster. 


RIVERS AND FLOODS. 


River conditions during November did not differ materially 
from those of the preceeding month. The Mississippi River 
and its tributaries showed but slight change; in the northern 
portion there was a slow and steady fall throughout the month; 
in the southern portion there was a slight rise during the 
first half and a slow fall during the last half of the month. 

The rivers of the Atlantic slope were highest during the 
middle of the month and with the exception of the Cape Fear, 
Pedee, and Wateree rivers showed but slight changes. 

On November 1, 1904, a new river gage was put in service 
at Riverton, Ala.; the zero of the new gage is 1.2 feet lower 
than that of the gage used previous to November 1. 

The highest and lowest water, mean stage, and monthly 
range at 251 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown | 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—£. B. Garriott, Professor. 


OLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Divison. 


The following summaries relating to the general weather 
and crop conditions during November are furnished by the 
directors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon voluntary 
reports from meteorological observers and crop correspond- 
ents, of whom there are about 3300 and 14,000, respectively: 


Alabama.—Weather favorable for gathering late crops. Long drought 
broken early in month. Beneficial rains early and latter parts of last de- 
cade, but precipitation generally slightly deficient. Several light freezes. 
Comparatively little plowing done. Some wheat and oats up to good 


- stands by close of month; small acreage in oats, considerably more to be 


sown during winter. Cotton practically all picked by 15th, yield slightly 
above average. Corn all housed, yield good. Minor crops fairly good.— 
F. P. Chaffee. 

Arizona.—Dry weather prevailed generally during November. Tem- 
perature averaged slightly below normal. Frost did little damage in 
central and southern counties, but suspended all growth in northern 
counties. Planting was in progress, except in the northern section of 
the Territory, where the ground was too dry for plowing. Dry feed was 
plentiful on ranges; stock was in good condition for the approaching 
winter, and farming conditions were generally favorable. —H. K. Holcomb. 

Arkansas.—Temperature was about normal, rainfall deficient. Month 
favorable for gathering outstanding crops, but too dry for fall plowing. 
Cotton picking and corn gathering carried on without interruption, and 
by close of month only small per cent remained in field. Less than usual 
acreage sown to fall grains, but where sown they did fairly well. Stock 
not doing well, owing to scarcity of water and to lack of good pasturage— 
0. C. Burrows. 

California.— Weather conditions were about normal, except in southern 
California, where abnormally high temperatures occurred, accompanied 
by drying winds. The rainfall in the central and northern sections was 
abundant for the season, and much progress was made in plowing and 
seeding. The drought seriously retarded farming operations in the 
southern sections. Early sown wheat made good growth. The grain 
acreage promised to be larger than usual, except in the south. Orange 
picking and shipping commenced on the Ist.—Alexander G. McAdie. 

Colorado.—The month was favorable for the securing of crops, but was 
too dry for fall plowing. Grass was reported good, except in the Arkan- 
sas Valley, the south-central counties, and on the Divice, where it was 
reported fair. Stock water was generally sufficient, and at the end of 
the month cattle, horses, and sheep were in good condition.—F. H. 
Brandenburg. 

Florida.—The month averaged cooler and wetter than the normal. 
Farm work was advanced. The last of the cotton crop was picked and 
minor crops harvested. The shipment of citrus fruits continued active, 


a large portion of the crop having been marketed. The condition of 
vegetables was improved, except in small areas where precipitation was 
deficient. Frost formed over all districts except the southern, and freez- 
ing temperatures occurred over portions of the western and northern 
districts; no damage.—A. J. Mitchell. 

Georgia.—Unusually favorable weather for farming operations pre- 
vailed. Harvesting practically completed; yields generally good. Cot- 
ton above average, quality exceptionally fine. Moisture sufficient for 
fall plowing; seeding progressing rapidly, seed germinating and growing 
nicely. Increased acreage sown to oats, rye, and wheat. Low temper- 
atures with killing frost on 14th to 18th and 27th and 28th. Cane 
grinding and potato digging in progress.—J. B. Marbury. 

Idaho.—This was the driest and warmest November on record. Late 
fall plowing was retarded by dry weather. Winter wheat was slow in 
starting in localities, but was generally thrifty. Fruit trees were in ex- 
cellent condition. Range grass was short in some localities. Stock was 
in fair to good condition.—Edward L. Wells. , 

Illinois.—A drought extending through October prevailed at the end 
of the month. The weather conditions were unfavorable for grasses and 
fall-sown wheat, but quite favorable for husking and garnering corn. 
Wheat maintained a good condition, but needed rain. Pastures were 
short in most sections and entirely bare in some. The greater portion 
of the corn crop had been husked and cribbed. Apples were keeping 
well in the northern counties, but much complaint of rotting was made 
elsewhere.— Wm. G@. Burna. 

Indiana.—The absolute range of temperature was 48°. Wheat suffered 
from freezing more than it would have had the ground been moist. No- 
vember, 1904, was the driest on recordin Indiana. The average precipita- 
tion was 0.36 inch, and the greatest amount at any station was 1.00 inch. 
Wheat and fall sown grasses in the central and southern sections suffered 
from drought. Good progress was made in cribbing corn.— W. 7. Blythe. 

Iowa.—The month was unusually warm and was the driest November 
onrecord. Ideal conditions prevailed for husking corn, which was mostly 
harvested without damage from heating. Pastures were excellent, and 
much fall plowing was done. Fall wheat and rye suffered some harm 
from drought. The total yield of crops was very satisfactory. The out- 
put of corn was about 60,000,000 bushels above the average of fifteen 
years.—dJohn R. Sage. 

Kansas.—W heat generally was in good condition and most of it grow- 
ing. The early sown wheat was all good, but the late sown was being 
injured in some counties by drought. Corn had generally been cribbed, 
except in the northwestern counties, where it was being gathered. Stock 
continued in good condition, but in the southern counties stock water 
became scarce.—T. B. 

Kentucky.—The drought that prevailed during October continued 
throughout November. It was general over the State, except in a few 
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of the southeastern counties. The early wheat, which had come up, 
could make no growth and dried out until it showed little appearance of 
life; that sown late lay in the dust without germinating. The air was 
so dry that tobacco could not be handled, and at the end of the month 
very little had been moved.—H. B. Hersey. 

Louisiana.—Very little rain in many parts of the State and drought 
became severe in many localities. Exceptionally favorable for gather- 
ing matured crops. Temperature fell to 28° November 13 over black 
lands in sugar region and damaged cane in a few localities, but the low 
temperature was of short duration and was generally beneficial to the 
crop by causing a more rapid development of sugar content. Grinding 
pushed forward rapidly, yield generally satisfactory. Fall gardens suf- 
fered from effects of dry weather. The orange crop was good. The 
acreage seeded to wheat, oats, rye, and barley was small.—J. M. Cline. 

Maryland and Delaware.—The month was cold and dry, but unusually 
pleasant and favorable for work. The notable feature was the severe 
coast storm of the 13th, with attendant heavy snow and rain and damage 
to telegraph service. This storm gave most of the monthly precipita- 
tion. Corn was practically all secured, both grain and stover in fine 
condition. Wheat was short, but well rooted and free from fly. Much 
plowing was done. Water was very low in western counties.— Oliver L. 
Faasig. 


Michigan.— The weather during November was warm, pleasant, and 
very dry. These conditions were very favorable for harvesting corn and 
sugar beets, but were detrimental to pastures and the best growth of 
winter wheat and rye. Winter wheat at the beginning of the month was 
in very good condition, but made little if any growth during November, 

et at the close of the month did not show any material deterioration. 
Seated was quite poor. The soil at the close of the month was very 
dry.—C. F. Schneider. 

Minnesota. —A month of unusually mild temperature, with sunny weather 
and little precipitation. All lakes unfrozen till late inthe month. Rye 
generally good. Plowing early in the month. The dry weather was 
favorable for finishing thrashing and for corn husking. There was very 
little snow lying on the ground at any time in the southern half of the 
State— 7’. S. Outram. 

Missiasippi.—Unusually favorable weather prevailed for gathering 
crops. Cotton picking was interrupted by rain on only three or four 
days, and was practically completed by the close of the month, except 
in a few western counties, where labor was scarce. The crop was secured 
in fine condition, with a yield considerably above the average. Cane 
yielded well. But little fall plowing or seeding was done on account of 
the very dry fall.— W. S. Belden 

Missouri.—The month was the driest on record, covering a period of 
twenty-two years. The lack of moisture was somewhat detrimental to 
the wheat crop. The plant made inuch less than the normal growth above 
ground, but, as is usually the case during dry autumns, extra root 
growth was developed in the effort to find moisture in the subsoil. 
Damage 7 the Hessian fly, while not serious, was noted in nearly every 
county. About half of the corn crop was cribbed; that part of the crop 
remaining in the fleld was in shock and in good condition. — George Reeder. 

Montana.—-Warm, dry weather prevailed throughout the month. Fall 
work, except plowing, made favorable progress. The most unfavorable 
feature affecting cattle and sheep was the scarcity of water on the range. 
Range feed was still fairly plentiful in the eastern counties; much stock 
was being pastured on meadows. Fall wheat and rye were up in a few 
favored sections, but over most of the State these crops made little or 
no growth.—R. F. Ye 

Nebraska.—The dry, warm weather of the month allowed rapid prog- 
ress in corn husking and generally rather more than three-fourths of 
the crop was in the crib at the end of the month. The dry weather was 
somewhat unfavorable for winter wheat, but no serious injury resulted 
from lack of moisture. The Hessian fly appeared quite generally and 
did serious damage in many places.—G@. A. Loveland. 

Nevada.—The month was remarkably dry, with warm days and cold 
nights. The weather conditions were very favorable to stock interests 
and for farm work. Feed in pastures and on foot hills was unusually good 
and stock of all kinds was in excellent condition throughout the month.— 
J. H. Smith. 

New England.—The weather during the month was generally cold and 
dry. The mean temperature for the entire district, 32.69, was the lowest 
for November in the history of the New England section of the Climate 
and Crop Service. The water in reservoirs, streams, and wells was low 
in many sections and rain was much needed. The fair weather and 
abundant sunshine were very favorable to farming interests and to out- 
door pursuits.—J. W. Smith. 

New Jersey.— Although droughty conditions obtained, early sown wheat, 
yes and grass were in excellent condition and had an unusually good top; 
the late sown wheat, especially in the southern section, was backward, 
owing to a great lack of moisture. Meadows and pastures were remark- 
ably good. Young apple and plum trees were badly infested with San 
Jose scale, and all efforts to check seemed futile.—Hdward W. McGann. 

New Mexico.—The mild, dry weather of the month was favorable for 
harvesting, hay baling, and some seeding. The soil was well moistened 
and favorable for late plowing and seeding. The range was short in some 
northern counties, but was generally fair to good throughout the Terri- 
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tory. Stock was in good condition. Water was plentiful and the out- 
look for winter generally favorable.— Charles E. Linney. 

New York.—The weather was generally favorable for crops and farm 
work. Considerable plowing was done. Wheat and rye were ip good 
condition, but growth was checked by drought. Streams were low and 
many wells were drying up. Some damage resulted to timothy from 
freezing. Pastures were poor.—Morgan R. Sanford. 

North Carolina.—The long drought was broken by copious rain on the 
3d and 4th; general rains also occurred on the 12th and 13th. The soil 
was placed in good condition for plowing; seeding winter wheat and oats 
proceeded rapidly, but was not completed. The bulk of the winter 
cereals was seeded late, but large crops were being sown. Early sown 
wheat showed good growth. Heavy to killing frosts during the month 
did not injure crops materially.—C. F. von Herrmann. 

North Dakota.—The month was much warmer than usual, with gener- 
ally clear skies and quite a decided deficiency in precipitation. Thrashing 
was finished in all sections. As the ground was not frozen to any great 
extent, fall plowing was extensively carried on. The absence of snow 
on the ground enabled stock to feed upon the open ranges throughout 
the month.—B. H. Bronson. 

Ohio.—At most stations it was the driest month on record. Most of 
the rain fell on the 10th and 13th. The temperature averaged slightly 
below normal. Wheat made but little or no growth. Much of it was 
not up in the south. Pastures and meadows were badly dried up as a 
result of the drought. Tobacco cured well, but was too dry for strip- 
ping. The husking of corn progressed fairly well.—J. Warren Smith. 

Oklahoma and Indian Territories.—Wheat was in varying condition; 
early looked well over western portion, but was in poor condition else- 
where, while much of the late had not germinated or was a very poor 
stand; rain was badly needed to advance growth of crop. Cotton was 
nearly all picked, with fair to good yields secured in good condition.—C. 
M. Strong. 

Oregon.—November was warmer than usual. The rainfall was slightly 
above normal in the northwest quarter of the State and deficient in all 
other sections. A large amount of land was plowed and seeded to fall 
wheat, vetch, and cheat, all of which germinated nicely. Pasturage was 
generally better than usual and stock nearly everywhere went into win- 
ter quarters in good condition. Fruit trees were in good condition to 
stand the coming winter.—Edward A. Beals. 

Oregon.—|{ Report for October. Received too late for insertion in the 
October Review.] The month throughout was very favorable for agri- 
eulture. The rains during the early part wet the soil to a good depth, 
and the long period of bright, sunshiny weather immediately following 
them afforded ample opportunity for outside work, and a large amount 
of plowing and seeding was accomplished. Early seeded wheat germi- 
nated nicely and its condition generally was above the average.—Edward 
A. Beals. 

Pennsylvania.—The driest November in the history of the service (1887). 
Crops in practically all districts suffered from drought. At the close of 
the month early sown wheat ranged from fair to good; late sown had 
germinated and developed so slowly that much of it was in an unfavor- 
able condition to withstand the effects of the winter weather. Meadows 
and pastures were turning brown. General farm work and plowing were 
welladvanced. In many sections water was hauled for stock and domestic 
purposes.— T. F. Townsend. 

Porto Rico.—There was a scarcity of precipitation in many sections up 
to the 24th, but after that date the rainfall was sufficient in all districts. 
The older canes were maturing well and sugar making had begun at 
many haciendas; the outlook for a good yield was excellent. Young 
canes were in good condition, although somewhat short. Cotton pick- 
ing progressed during the month, and many new plots were planted: 
All crops were in good condition; pasturage was abundant and stock was 
doing well.—E. C. Thompson 

South Carolina.— The weather conditions during November were favor- 
able for gathering the crops that remained in the fields, such as scattering 
late cotton, corn, sweet potatoes, seed peas, and minor crops. Enough 
rain fell to soften the ground and permit wheat and oat seeding, although 
this work was not finished. Germination was slow, though satisfactory. 
A general killing frost on the 15th brought to a close the growing season 
of 1904. There was no loss in harvesting from bad weather.—J. W. Bauer. 

South Dakota.—Month considerably warmer and drier than usual. Con- 
ditions were very favorable for outstanding crops, for husking and crib- 
bing corn, and for the uninterrupted grazing of stock on the open ranges. 
Live stock and winter range pasturage were in good condition, also win- 
ter rye and the limited acreage of winter wheat. Dry soil prevented the 
usual amount of plowing in some central counties. At the close of the 
month the cribbing of corn was nearing completion.—S. W. Glenn. 

Tennessee.—The month generally was too dry and cool for the proper 
germination and growth of grain, but was exceedingly favorable for 
gathering matured crops, and at its close the finest corn crop for many 
years had been housed, and the gathering of cotton was about completed. 
Early sown grain was looking well and good stands were the rule. The 
acreage in wheat was considerably larger than that of last year.—H. C. 


Texas.—Ideal weather prevailed during the month for harvesting opera- 
tions, but the rainfall was not sufficient for seeding purposes and the 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, NOVEMBER, 1904. 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of gtations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes, | Greatest monthly. | Least monthly. 
| | gE 
so 3 3¢ 
3 | 43 Station. Station. sis Station. Station. 5 
=z & | 4 
= 3 | 
Alabama 451.8 |— 1.4 || Lucy .... | 10 2.98 | —0.14 || Scottsboro .......... 5.74 | Camp Hill.......... 1.26 
sFlagstaff, Tuba.....| 8 12 | 
53.6 0.4 Parker........ 8 2Fort Defiance | 8 11,124 —061 Bowie .............. 0.40 | 40 stations.......... 0. 00 
51.4 + 0.6 i | 17) 159) 1.38 —2.44 | Elon................| 490 || Sstations........... 0.00 
California..............4 64.9 |+ 1.5 || Ventura ............ 97 l— 19] 1.44 —0.98 Monumental Mine..) 13.87  40stations.......... 0. 00 
37.3 2.6 Wray..... 77 27 Westcliffe .......... 10] 0.04 —0.58 | Santa Clara......... 0.63 | 29 stations.......... 0. 00 
62.3 |— 2.4 | Malabar ............ | | 2.97 | +0.72 | Key West........... 6.22 | Stephensville ....... 1. 50 
52.9 |— 1.1 | Blakely............. 4 || Clayton.............| 21 14,15] 3.07 | 40.29 Fleming............ 4.66 | Tallapoosa.......... 0.68 
coves | 73 1 | Chesterfield......... 13} 0.68 Lake View.......... 8.20 || 2 stations........... 0.00 
43.0 |+ 2.6 2 || Sstations ........... | 11, 27,30] 0.26  —2.30 | Palestine ........... | 1.10 | 2stations........... 0. 00 
41.9 |+ 0.6 || Seymour............ 82 1,3 || Rockville .......... 10 274 0.36 | —3.25 || Bloomington........ 1.00 | 8stations........... 
cose 41.0 + 6.3 Ruthven. Waukee .. 80 30] 0.15 —1.25 | 2stations........... 0.50 Rockwell City ...... 0. 00 
46.2 |+ 3.8 Coffeyville.......... | $4] 7,20 Norton 11 0.15 | —1.01 || Baker............... | 0.60 || 0. 00 
Kentucky............004 44.7 —1.2 Hopkinsville ....... 79 2 Anchorage.......... 14 27] 0.89 —2.83  Middleboro......... 8. 56 Catlettsburg ........ 0.14 
Louisiana..............4 67.1 |— 1.2 Plain Dealing....... 18] 200 1.88 Collinstom | || Reserve. ........... 0.00 
Maryland and Delaware. 41.8 — 2.5 Boettcherville, Md... 72 20 | Oakland, Md ...... il 22] 1.68 —1.30 Cambridge, Md..... 2.86  Westernport,Md....| 0.29 
Michigan .............. 37.7 21 | Marquette .......... | 7 3 Roscommon... ....... —6 28] 0.45 —2.33 Houghton.......... 2.06  2stations........... 0.00 
Minnesota .............. 36.7 7.8 Red Wing........... | 78 3 Hallock........ —14 304 0.14 —0.79 Mount Iron......... 0.60 Red Wing..... ..... 0. 00 
Mississippi ...... .....- 53.4 — 1.2) Port Gibson ........ | 87 | 20) 15] 2.72 —0.51 Columbus........... 4,79 || Teohula 1, 02 
46.3 + 3.6 Lexington.......... 83 | il 307 0.22 | —2.09 || DeSoto ............ 0.89 8stations...........| T. 
Montana..............., 39.7 |+ 8.5 St. Pauls............ 80) 4,5 Culbertson. ......... 7, 80% 0.23 | —0.65 || Troy................ 8.86 6 stations........... 0. 00 
42.4 |+ 63 || Samtee.............. | gl 18 Agate, Bridgeport. . 0 0.11 —0.48 0.50 stations. ......... 0. 00 
41.8 +238 Sodaville ........... 7 Tecoma ............ 0.06 | —0.60 Lewis Ranch........ 18 stations........., 0.00 
New England*.......... 32.6 — 6.0 Rockport, Mass..... 67 20 | Woodstock, Vt...... |—10) 29] 1.63 —2.55 Cummington, Mass.. 3.55 Derby Line, Vt...... 0. 50 
New Jersey ............. 40.2 — 3.2 Bridgeton .......... 69 3 || Charlotteburg. ...... 6 29] 2.18 —1.53 | Englewood.......... 8.40 South Orange.......| 1.30 
New Mexico ............ 43.1 — 0.6) Carlsbad............ | 86 21 || Vermejo............ 0.20 | —0.39 | Carlsbad............ 0.96 11 stations.......... 0. 00 
New York ...... ......4 34.2 |— 2.9) Ripley.............. | 67] 0-98 _—2.19 | Mount Hope ........ 279 | Plattsburg.......... 
North Carolina ......... 47.7 |— 2.0 Whiteville.......... | Jefferson... 12 15] 3.86) 40.16) Pinehurst........... | || 1.59 
North Dakota........... 35.7 +12.4  Churchs Ferry...... | 80 1 SWillow city 30} 0.09 | —0.58 | Jamestown ......... 0.85 12stations.......... T. 
40.5 — 0.4 Napoleon, Warren. 75 8 Medina... 0 28] 0.37 | | Canton............. | 1.22 | Hedges............. T. 
Oklahoma and Indian ] 51.6 + 2.5 Pauls Valley,Ind.T. 90 24 Woodward, Okla of 8 12] 0.21 | —1.88 || 2stations.......... | 0.80 Sstations...... 0. 00 
Territories. 
0 46.9 43 |, Williams ...........| 79 9 | Silver Lake.........! 8 29,30] 5.25 | —0. 45 || Glenora ........... | 30.49 Ontario............. T. 
Pennsylvania ........... 88.8 — 1.3 Skidmore..... ..... | 79 3 | Coudersport ........ —4 28 1.15 | —2.09 || Coatesville..........| 3.22 || Lock No, 4.......... 0.14 
Central Aguirre .... 98 2,83 || Adjuntas .......... | 55 7.74 ........ | La Carmelita ...... 3. 00 
South Carolina ......... 51.6 |— 2.2 || Walhalla............ 80 22 | Greenville, Santuc.. 22 15] 2.78 | —0.05 | Yorkville........... 1, 20 
South Dakota ........... 39.4 + 9.3 4stations........... 80 |5 dates!) Cavite .............. 11] 0.09 —0.45 Grand RiverSchool. 06.38 | 2stations........... 0. 00 
Tennessee .............. 6.7 |— 1.2 || Dover............... 7 1 Jonesboro ...... 11 15} 2.46 —1.34 | Walling............. 5.55 | Dyersburg.......... 0.59 
67.0 |+ | 17¢| Texline............. 1 0.99) —1.46 Port Lavaca......... 4.91 | Sstations...........| 000 
39.4 |+ 2.5 | Fillmore...... .....| 8 22 | Woodruff........... 0 11 T.  —0.79 | Meadowville........ 0.05 55 stations.......... 0. 00 
44.1 —2.8 Bedford City ....... 77 ~BurkesGarden...... —3 2.12 —0.48 | Speers Ferry........ | 4.05 MeDowell........... 0. 07 
Washington ...... ..... 47.4 46 8 | 19 12] 5.37 | 40.55  Brinnon...... .... 23,56 Pomery............. T. 
| 32 §Lewisburg......... 
West Virginia ........ 41.2 Moorefield Green 9 15] 0.64 —2.32) Elikhorn....... .... | $05 Crestom............. 0.07 
Wisconsin .............4 87.7 + 7.7 Prairiedu Chien... 84 1 | Prentice, Wausau... — 3 30] 0.19 —1.42 Haneock............ 0.49 5Sstations........... T. 
35.6 |+ 6.9 || Cambria............ | 78 2 South Pass City..... —§ 10] 0.12 | —0.51 Red Bank........... 0.95 6stations........... 0. 00 


growth of young grain, especially in the northern counties. Killing frosts 
were general over the State on the 11th and 12th, except in the coast dis- 
trict, where light to heavy frosts occurred in exposed localities; damage 
from frost slight. Gathering of corn and cotton completed; harvesting 
of forage crops well advanced, yield good. Acreage in grain slightly in- 
creased where favorable conditions prevailed at sowing time, but in some 
of the central counties the acreage was below the average on account of 
drought. Early sown grain did well, but late sowings were backward. 
The cane crop, now practically harvested, gave highly satisfactory results 
both in quantity and quality of juice. Rice crop average, harvesting 
completed. Gardening generally a failure, except in the coast district. 
Pasturage good and stock in fine condition.— William H. Alexander. 

Utah.—The close of November marked the sixth week of unprecedented 
drought throughout the entire section, leaving the atmosphere pervaded 
with dust and the soil thirsting for moisture. Early sown grain was 
nourished through the germination period by timely rains and warm 
weather, and has since made a stout resistance to the deteriorating influ- 
ences of the drought. Later sown cereals have lain dormant in the dusty 
seed bed, with little hope of growing. A vast acreage was broken for 
spring planting, and farmers are, without exception, well prepared for the 
winter and spring seasons.—R. J. Hyatt. 

Virginia.—The general weather conditions of the month were unfavor- 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. be 


able for the progress of all fall sown crops, particularly in the great val- 
ley divison and portions of the middle division, where precipitation was 
relatively light. The deficiency in temperature was alsoinjurious, Win- 
ter wheat and oats, rye, and clover made very slow advance, and, locally, 
some of the late seeding of these crops failed of germination. The work 
of the month consisted mainly of corn husking, late seeding, and putting 
farms in order for the winter.—Edward A. Evans. 

Washington.—The month was unusually mild, with frequent and abund- 
ant rains in the western division, but a deficiency of precipitation in the 
eastern division. The rainfall in the eastern section was, however, suf- 
ficient to germinate winter wheat nicely and to cause it to grow well, 
except in very dry localities. Seeding was completed; a large acreage 
was put in. There was no snow in the wheat region, but the weather 
was not severe enough to injure wheat.—G. N. Salisbury. 

West Virginia.—The rainfall was very light during the month. The 
drought was prolonged and serious and water very scarce. Wheat and 
rye made practically no growth, and the prospects were not encourag- 
ing. Stock was in fairly good condition, and was mostly being fed. Corn 
was mostly in crib, but some remained to be husked, as fodder was very 
dry to handle.—E. C. Vose. 

Wiaconsin.—The month was unusually mild and very dry. The precipi- 
tation at Milwaukee during the month was the least recorded in Novem- 
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ber in sixty-three years and at Manitowoc in forty-one years. Lack of 
moisture caused winter wheat and rye to make slow growth, but the 
plants were healthy and in good condition to withstand the winter.— W. 
M. Wilaon. 

Wyoming.—The weather for the month was unusually mild, and pre- 


RECENT P. RS BEARING ON METEOROLOGY. 
Mr. H. H. Librarian and Climatologist. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a ——. 


Nature. London. Vol. 71. 

Rindell, Arthur. Prof. Karl Selim Lemstréim. P. 129. 

—— Date of the most recent sun-spot minimum. P. 133. 

—— Relations between solar and terrestrial phenomena. [Note on 
paper of H. I. Jensen.] Pp. 158-159. 
Science. New York. New Series. Vol. 20. 

Ward, R. DeC. Climate of Baltimore. [Note on work of O. L. 
Fassig.} P. 810. 

Ward, R. DeC. Cyclones of the far east. [Note on work of José 
Algué. Pp. 810-811. 

Ward, DeOC. Climate of the Philippines. [Note on work of 
José ‘Algué. P. 811. 

Ward, R. DeC. Kite-flying at sea. [Note.] P. 848. 

—— The German meteorological and magnetical observatory in the 
Samoan Islands. Pp. 853-854. 

Rotch, A. Lawrence. Present problems of meteorology. Pp. 
872-878. 

Ward, R. DeC. Temperature in cyclones and anticyclones. [Note 
on work of A. Lawrence Rotch.] Pp. 890-891. 

Ward, R. DeC. Cyclonic distribution of rainfall. [Note on paper 
of H. R. Mill.] P. 891. 

Ward, R. DeC. More light on Antarctic meteorology. [Note on 
paper of Drygalski.] P. 891. 

Ward, R. DeC. The physics of the free air. [Note on publica- 
tion of Assmann and Hergesell.] P. 891. 

Scientific American. New York. Vol. 91. 

Guarini, Emile. The registration of meteorological phenomena in 
Lapland. Pp. 393-394. 

—— Meteorological observations at sea. Pp. 406—407. 

—— Aeroplanes in France and M. Archdeacon’s apparatus. Pp. 
435-436. 
ific American New York. Vol. 58. 

—— The influence of the moon on weather. [Abstract of article of 
G. Lamprecht.] Pp. 24168-9. 

Geographical Journal. London. Vol. 24. 

Skottsberg, OC. On the zonal distribution of South Atlantic and 
Antarctic vegetation. [Observations.] Pp. 655-663. 

—— The climates of Iceland and northwestern Europe. [Abstract 
of work of Hann.| P. 673. 

—— The description of climate. |Note on work of Hann.] P. 683. 

Philosophical Transactions of the Royal Society of London. London. Se- 
ries A, Vol. 204. 

Rutherford, E. The succession of changes in radioactive bodies. 
Pp. 169-219. 

Symons's Meteorological Magazine. London. Vol. 39. 

Plenderleath, W.C. The St. Swithin’s day tradition. P. 186. 

Maclear, J. P. Balllightning. P. 187. 

—— Structural damage by lightning. P. 189. 

Shaw,W.N. Meteorology at the British Association. Suggested 
uniformity of units for meteorological observations and measure- 
ments. Pp. 191-194. 

—— The frost and snow of November, 1904. Pp. 201-203. 

Southhall, Henry. The severe cold in November, 1904. P. 203. 

Sprot, J. The tallest anemometer post. Pp. 204-206. 

—— The closing of the Ben Nevis observatories. Pp. 206-207. 

McLaren ; Brown, A. Crum; Murray, John; Buchan, Alex- 
ander; Omond, R. T. Report on Ben Nevis Observatory for 
1903. Pp. 207-210. 

—— Dr. W. N. Shaw on the general circulation of the atmosphere. 
[Review of paper of W. N. Shaw.] Pp. 210-212. 

—— Meteorological observing in the Antarctic. [Note on address 
of Charles Royds.] Pp. 212-213. 
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cipitation unusually light. Conditions were extremely favorable for 
stock interests, except that the absence of snowfall prevented many 
flocks from being pastured on winter ranges. The ranges of the State 
were in good condition and stock was keeping fat.— W. S. Palmer. 


Bulletin of the American Geographical Society. New York. Vol. 36. 
Wiard], R. DeC. Forests and rainfall in the Hawaiian Islands. 
wine vote Sn work of W. L. Hall.j Pp. 689-691. 

(Note! , R. DeC. A peculiar climatic feature in central Africa, 
on article of Samuel P. Verner.} P. 757. 
Ward], R. DeC. Transvaal meteorological service. Pp. 758-759. 

Journal of ey Chicago. Vol. 3. 

a DeC. The winter of 1903-4 in the Great Lakes re- 
gion. P. 393. 


be x ow R. DeC Forests and climate in Texas. [Note on work 
W. I. Bray.| Pp. 444-445. 
Science Abstracts. London. Vol. 7. 

Biorns], H. Circulation in cyclones and anticyclones, and fore- 
casting by auxiliary charts on the 3500 and 10,000-foot planes. 
[Abstract of article of F. H. Bigelow.] P. 852. 

Biorns}], H. Kite observations off the west coast of Scotland, 
a [Abstract of article of W. N. Shaw and W. H. Dines.] P. 
852. 

Biorns], H. Behavior of the short-period atmospheric pressure 
variation over the earth’s surface. [Abstract of article of N. 
Lockyer and W. J. 8. Lockyer.] Pp. 852-853. 

S{tewart], J. J. Absorption of — light in gases. [Ab- 
stract of article W. M. bia! Mad . 862. 

Biorns], H. Probable cause o the yearly variation of magnetic 
storms and aurore. [Abstract of article of N. Lockyer and W. 
J. 8. Lockyer.] Pp. 898-899. 

Biorns], H. Collectors for the determination of atmospheric dis- 
persion. [Abstract of article of F. Linke.] Pp. 890-891. 

Annuaire de la Société Météorologique de France. Paris. 452me année. 

Moureaux, Th. Résumé de trente années d’observations météo- 
rologiques Observatoire du Pare Saint-Maur (1874-1903). Pp. 
205-213. 

David, P. Inversions de température en altitude. Pp. 216-218. 

Moidrey, J. de. Taches solaires et température. Pp. 223-224. 

Maillet, Ed. Sur certains phénoménes hydrauliques, et en parti- 
culier, celui de Maitrot de Varennes. Pp. 225-229. 

Maillet, Edmond. Sur la durée de propagation des maxima des 
crues dans le bassin de la Seine. Pp. 229-233. 

Moureaux, Th. Résumé de trente années d’observations météoro- 
logiques d Observatoire du Pare Saint-Maur (1874-1903.) Tem- 
pérature. Pp. 233-242. 


Ciel et Terre. Bruzxelles. 25me année. 

Vanderlinden, E. L’année des nuages. Pp. 425-432. 

—— Relation entre les minima et les maxima des taches solaires. 
[Note on article of A. Wolfer.] Pp. 445-446. 

—— Le rayonnement Hertzien du soleil et l’influence de l’activité 
solaire sur le magnétisme terrestre. [Note on article of Ch. Nord- 
mann.] Pp. 447-448. 

L., V. D. La population de I'Inde et la pluie. [Note on article of 
W. L. Dallas.| P. 464. 

—— Travaux de la station Franco-Scandinave de sondages aériens. 
[Review of work of Teisserenc de Bort.] Pp. 467-469. 

L., V. D. Traces curieuses de décharges d'électricité atmosphé- 
rique sur certain arbres. Pp. 469-470. 

Archives des Scienees Physiques et Naturelles. Geneve. 4 Période. Tome 18. 

Gautier, R. Résumé météorologique de l'année 1903 pour Genive 
et le Grand Saint-Bernard. Pp. 477-504. 

Bulletin de la Société Belge d Astronomie. Bruxelles. 9me année. 

Viincent], J Radiation calorifiques émanant du ciel et du sol. 

p. LXXVI-LXXVIII. 
Mx Télégraphie sans fil et prévision du temps. Pp. 
xX 

Le cyclone de Moscou du 16-19 juin 1904. 

Pp. 277-282. 


Gaea. Leipziz. 41 Jahr. 
Meinhardus, Wilhelm. Die Schwankungen der nordatlantischen 
Zirkulation und ihre Folgen. Pp. 20-30. 
Ein Vorschlag Verbesserung der Wetterprognosen. Pp. 
—— Sonderbare Wirkungen eines Kugelblitzes. [Note.] P. 57. 
—— Der Einfluss des Wiistenklimas. [Note.] P. 58. 
Das Weltall. Berlin. 5 Jahrgang. 
aw Christian. Die blaue Himmelsfarbe. Pp. 37-43; 65-68; 
8 
Lysakowski, Karl von. Der Cyklon von Moskau am 16, 29, Juni 
1904. Pp. 93-96. 
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Das Wetter. Berlin. 21 Jahrgang. 

Hegyfoky, T. Dietégliche Drehung der Windrichtung. Pp. 224— 
232. 

Staikof, D. Eine neue atmosphirische Stérung. Pp. 232-235. 

Holdefieiss, P. Die Abhingigkeit der Ernteertriige von den Wit- 
terungsfaktoren. Pp. 237-240. 

Perlewitz, Paul. Drachenaufstiege in ihrem Einfluss aus Gewit- 
ter. Pp. 241-248. 

Stade, Hermann. Die vierte der Internationalen Kommission 
fiir wissenschaftliche Luftschiffahrt zu St. Petersburg vom 29 Au- 
gust bis 4 September 1904. Pp. 241-248. 

—— Die Telegraphie ohne Draht und die Wetter-Vorhersage. Pp. 
258-259. 

Assmann, —. Den Sonnenschein in Liidenscheid. Pp. 259-260. 

Adler, Eduard Schiefer. Beobachtung einer Sandhose. Pp. 
260-261. 

Assmann, —. Niederschlige in Liidenscheid. Pp. 261-262. 

Walter, G. Temperaturgegensitze des vergangenen Sommers. 
Pp. 262-263. 


Walter, G. Friiher Winter in Amerika. P. 263. 


Walter, G. Der abnormale September von 1904. P. 263. 
Beibliitter zu den Annalen der Physik. Leipzig. Band 28. 
Reim, [Joh.] Eine méigliche Verdnderung der Sonnenstrahlung 


und ihr wahrscheinlicher Einfluss auf die irdischen Temperaturen. 
Abstract of article of 5. P. Langley.| Pp. 1164-1165. 
Ueber die Durchlissigkeit von Nebel fiir 
ichtstrahlen von verschiedener Wellenlinge. [Abstract of article 
of A. Rudolph.|] P. 1165. 

Riem, [Joh.]. Das Verhiilten der kurzperiodischen Luftdruckin- 
derungen tiber der Erdoberfliche. [Abstract of article of N. Lock- 
yer and W. Lockyer.] Pp. 1165-1166. 

H. Das Nordlichtspektrum. 

C. C. Baly.| P. 1166. 

Ni[ppoldt, A. Kristallmagnetische Wirkung und das Polarlicht. 

| Abstract of article of M. A. Veeder.] P. 1166. 
Illustrirte Aeronautische Mitteilungen. Strassburg. 8 Jahrgang. 

Elias, H. Die Geschwindigkeit von vertikalen Luftbewungen. Pp. 
394-396. 

Kersten, A. Eine neue Art der Ausnutzung von ungleichen Luft- 
str6mungen in verscheidenen Héhen der Atmosphiire als Kraft- 
quelle fiir Luftschiffe. Pp. 400-402. 

Physikalische Zeitschrift. Leipzig. 45 Jahrgang. 

Conrad, V. and Topolansky, M. Elektrische Leitfihigkeit und 
Ozongehalt der Luft. Pp. 749-750. 

Annalen der Hydrographie und Maritimen Meteorologie. Berlin. 32 Jahr- 


[Abstract of article of 


ng. 

Bn Die Witterung zu Tsingatu im Juni, Juli und August 1904, nebst 
einer Zusammenstellung fiir den Sommer 1904. Pp. 525-529 

Bebber, W. J. van. Klimatafeln fiir die deutsche Kiiste. Pp. 
529-538. 

Br. Ueber eine Ursache der Entstehung von Herbstnebeln. [Ab- 
stract of article of J. B. Cogen.] Pp. 539-540. 
Bebber, W. J. van. Bemerkenswerte Stiirme. 

8 und 9 November 1904. Pp. 559-562. 

K., BE. Der Taifun vom 20 August 1904 bei Quelpart. [From re- 
port of M. Engelhart and from Japanese daily weather chart of 
Central Observatory of Tokio.] Pp. 583-586. 

B., v. d. Das Sturmwarnungswesen in Diinemark. P. 589. 

Meteorologische Zeitschrift. Wien. Band 21. 

Schreiber, P. Ueber die Beziehungen zwischen dem Niederschlag 
und der Wasserfiihrung der Fliisse in Mitteleuropa. Pp. 441-452. 

Homma, J. Beitriige zur Kenntnis der Temperaturverteilung in 
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AIRY’S THEORY OF THE RAINBOW. 
By Rev. D. Hammer, 8. J., Canisius College, Buffalo, N. Y. 
[Reprinted from Journal of the Franklin Institute, November, 1903.] 


Up to some seventy years ago Descartes’s view of the for- 
mation of the rainbow was universally accepted. In 1836 the 
English astronomer Airy published a new theory, but, as it 
often happens, it found few admirers, some admitting it only 
for the explanation of the so-called supernumerary bows. Of 
late years, however, several scholars have endeavored again to 
draw the attention of scientists to Airy’s theory; as prominent 
among them may be mentioned Messrs. Mascart and Pernter. 

Why, then, one might ask, is Airy’s theory so little known 
while that of Descartes is almost universally taught? The 
reason may be found in the difficult calculations requisite for 
a full understanding of Airy’stheory. If, therefore, the latter 
can not, to a sufficient degree at least, be brought within the 
reach of nonexperts in physics and higher mathematics, no one 
will require of our colleges and text-books to pay much atten- 
tion toit. But this is not the case. In his “ Ein Versuch, der 
richtigen Theorie des Regenbogens Eingang in die Mittelschu- 
len zu verschaffen,” Doctor Pernter succeeded in putting it into 
such form that it may without difficulty be introduced into 
high schools and colleges. 

In this essay we shall strive for the same end; our material 
is drawn from Doctor Pernter’s writings on this subject.' 

In order to show the differences between the two theories, 
we first give a short account of that of Descartes. 

Fig. 1 represents the formation of the principal rainbow. 
A bundle of parallel rays strikes the raindrop. The one 
that passes through the center of the sphere is not deviated 
from its course, but all the others undergo a change in their 
former direction, corresponding to the respective angles of in- 
cidence. Following up one of them we see that after two re- 
fractions and one reflection it makes a certain angle with the 
line MN, the axis of the rainbow. This angle we call 0. If 
now we take different angles of incidence increasing at a con- 
stant rate from 1° to 90°, we find by construction as well as by 
calculation that the angle O varies unequally, growing larger 
and larger till, at an angle of incidence of about 59° 24’, hav- 
ing reached its maximum, it again retrogrades to 0. Near 
this limit O has its smallest rate of variation; hence, much 
more light will be accumulated on this spot than at any other 
place of the illuminated field. It is this crowding together 
of (say) red rays that enables us to see the red of the rainbow. 
Now, since every color has its own index of refraction, every 
color has also its own maximum 0. From this consideration 
it naturally follows that we must always see the well-known 
seven colors of the rainbow, and that, provided the apparent 
diameter of the sun be the same, the width of the bow and its 
colors remain unchanged. The reason is, the index of refrac- 
tion, on which the calculation depends, is a constant quantity, 
and the size of the raindrop, the only variable, is disregarded 
entirely. Hence, the characteristic mark of Descartes’ s theory 
is constancy. It is simple in itself and easily understood, but 
facts prove its insufficiency. 

To convince the reader of this assertion, we are to give an 
accurate description of the rainbow, a task which, though at 

1 « Ein Versuch, der richtigen Theorie des Regenbogens Eingang in die 
Mittelschulen zu verschaffen,’’ ‘‘ Neues iiber den Regenbogen "’ and ‘‘ Die 
Farben des Regenbogens.” 


Dr. J. M. Pernter is Professor at the University of Vienna (Austria), 
and chief of the Austrian meteorological service. 
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Fie. 1.—Illustrating Descartes’s theory. 


first sight may seem superfluous, is of real necessity, if we 
wish to correct several misconceptions. “Want of accuracy in 
observing the phenomenon,” says Doctor Pernter, “contributed 
perhaps more than anything else to the fact that many were 
satisfied with an inadequate explanation, thus keeping up until 
the present day a properly false theory which otherwise would 
have been dropped.” 

Here we need not dwell upon such particulars as the axis 
of the rainbow, the concentricity of the arches, their division 
into principal and supernumerary bows (in the sequel we will 
designate the former as first, second, third, etc., rainbows; the 
so-called supernumerary bows we comprise under the name of 
“secondary ” bows). All this supposed as known, we briefly 
enumerate those features which are sometimes overlooked, 
although just they furnish a strong proof that Descartes’s 
theory is far from being complete enough to give a sufficient 
explanation of the phenomenon. 

(1) In the principal rainbows the colors are neither always 
the same nor is their distribution constant. Most frequently 
no blue is seen, in other cases a really pure red is wanting; 
dark blue occurs rather as an exception. Now yellow almost 
disappears, whilst green and violet are prominent; again, 


yellow and green occupy the greater part, violet being re- 
duced to a narrow extension. The intensity also changes; 
frequently the brightest spot lies in the beginning of violet. 
Finally, the variations in the width of both arch and its colors 
can not escape the eye of any attentive observer. 

(2) The secondary bows are characteristic of the rainbows, 
so much so that they are by no means a rare occurrence and 
their absence is rather the exception. They often lie hard 
against the violet of the first rainbow and extend inward; 
under exceptionally favorable circumstances they border upon 
the violet of the second bow and extend outward. They, too, 
in accordance with the entire phenomenon, undergo several 
changes; their number varies from six to one, sometimes they 
are wanting altogether; mostly made up of green and rose, 
they now and then show yellow, green, and purple; or yellow, 
green, blue, and rose. 

To the white rainbow we shall afterwards devote special at- 
tention on account of its importance for the new theory. 

After this description of the rainbow, it is understood that 
that theory deserves our preference that accounts for all the 
numerous variations and explains the phenomenon in harmony 
with both light-theory and experiments. Airy’s theory may 
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justly claim this prerogative. According to it the rainbow is 
essentially a phenomenon of diffraction; this statement, as we 
are going to show, derives its proofs from theory as well as 


experiments. 


Fic. 2.—Illustrating Airy’s theory. Fig. 2a. 


Fig. 2 is constructed for rays whose index of refraction (n) 
equals 4 (red-orange near the Frauenhofer’s line C). As is 
seen, the rays which after refractions and reflection are pro- 
longed backwards, form each a certain angle with AS, the ray 
that passes through the center of the sphere. This angle we 
call D. Its formula for all possible rainbows is: 

D=kz+ 2(i—(k4+1)r], 
k standing for the number of reflections, i for the angle of in- 
cidence, and r for that of refraction. Putting in p for & + 1, 
we have 
D=kz+2(i—pr). 

Examining the figure more closely we find that the heavy line 
occupies a peculiar position; for the angle it makes with AS 
is a minimum. This angle, which we may denote by Dm, is 
to be found by means of the formulas: 


and cos J = 


Istanding for the angle of incidence corresponding to Dm. 
In the subjoined table Ym is worked out for the five first 
rainbows: 


sin 


For water. For glass, 
k | Dm. k Dm. 
1 59 24 w—42 1..... 49 48) w—22 51 
49 w+50 56) 2..... 66 43 +86 52 
3 | 2er—42 48 | 3..... | 18) 9 8 
| +43 46 4..... 76 48 | 3r—71 6 
81 20) | 79 29 
| 


Fig. 2 shows it. All the rays, 
which come from a single point of the sun’s surface and strike 
the drop, are practically parallel, owing to the great distance 
of the sun. Hence, the wave front can be designated by the 
line AB, perpendicular to one of them. But when the same 
rays leave the drop, their wave surface has necessarily become 
curved, as shown in the figure by ab. The curvature is such 
that the least-deviated ray forms its turning point. But some- 
what divergent rays can not be united into one image in our 
eyes. Hence, in case the rainbow is perceived it can only be 


ascribed to rays that deviate least from parallelism. Such are 
those in the nearest vicinity of the least deviated ray. The 
very small portion of the wave, the rays of which are effective, 
1s represented in fig. 2a, being, of course, highly magnified. 
The mere shape of this wave front may tell us that we have 
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to deal with the phenomenon of diffraction. This statement 
is based on Huyghen’s principle, which says that the effect of 
a wave surface must be considered as the sum total of the 
effects of each point in the surface, whereby each point is taken 
as a wave former of its own, i. e., it sends out rays in all direc- 
tions. In case of spherical wave fronts the final result is the 
same as if the wave had been produced only in the center of 
the sphere. But this is not true for other curved waves, par- 
ticularly if there is a question of curvatures having a turning 
point. In this case diffraction must take place. If we use 
monochromatic light, an alternate series of light and dark . 
bands will be observed; with white light these bands show a 
most beautiful variation of hues. Hence, the phenomenon is 
analogous to that observed through a diffraction grating. Still 
it offers a somewhat different character, since the producing 
wave surface is of a peculiar shape. 

We now come to a point which Descartes’s theory does not 
at all take into account, namely, the fact that the ever varying 
distribution of colors, and consequently the rainbow itself ne- 
cessarily depend on the size of the drops. 

The efficiency of the rays (fig. 22) depends on the equation 
of the wave front. Calculation has established it to be 


y = He’, 
wherein 
h 
H= 8a” 
a standing for the radius of the drop and h for 
—1) Vn? 


From this equation it follows that such a wave surface neces- 
sarily gives rise to diffraction; moreover, since the radius of a 
drop enters as a factor into the equation, the further conclu- 
sion must be that with differently sized drops the phenomenon 
will show a different character. Given the equation and the 
radius of the drop we are enabled beforehand to construct 
the rainbow that will result. Professor Pernter undertook 
this weary task, and in an essay on the colors of the rainbow 
published the results obtained for drops whose radius respec- 
tively is 1000, 500, 250, 150, 100, 50, 40, 30, 25, 20, 15, 10, 5h 
(~ = 1/1000 millimeter. ) 

The following four diagrams, fig. 3, we present to the reader, 
remarking that they are not the result of mere speculation, 
but that partly, at least, they were proved correct by actual 
experiments. 

We must now prove that these theoretical conclusions have 
to do with the phenomenon of diffraction; the further conclu- 
sion is easily drawn that in case we use white light the dif- 
ferent colors will overlap and thus give rise to mixed hues. 
Removing the glass and allowing the sunlight to fall upon the 
slit, a phenomenon is observed which is essentially the same as 
the rainbow seen in nature. For we observe a long series of 
bands: the first shows red on the one end followed by yellow, 
green, and violet (first bow), and the others (secondary bows) 
are a partial repetition of these hues. 

We now proceed to the second part of the experiment. In- 
stead of a cylinder measuring two to three millimeters in di- 
ameter, we use, say, one millimeter or a well-shaped glass 
thread. The contrast is striking. The bands are broader, 
the colors less saturated and partly of a different succession; 
the blue, which before could hardly be noticed, is now promi- 
nent. Hence, the phenomenon depends on the size of the 
cylinders. This conclusion, applied to the rainbow as it oc- 
curs in nature, gives a positive proof that the width of the 
entire bow, the width of the single colors, and their succession 
necessarily depend on the size of the raindrops. This we can 
understand better from figs. 4 and 5. They show how the in- 
tensities of the different colors are superposed. Fig. 5 es- 


= 
| 

f What then is the relation of the least-deviated ray to the 
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ially gives us a fair idea of the final result, a white rain- 

w. (Cfr. No. I of fig. 3.) In the first set of intensities the 
maximum of all the colors occurs almost in the same spot; 
hence white is produced in the main part of the principal 
rainbow. Between the first and second set all the colors have 
their minimum intensity (=0) nearly at the same place, which 
explains the dark space between the principal and the first 
secondary bow as shown in No. I of fig. 3. 
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Light biue. 

Violet. 

Greenish 


Radius = 500 
Fie. 3.—Four diagrams showing calculated rainbows. (Pernter.) 


Calculations for Experimental results for ¢=500 


a= 
Angle. z Angle. Observed colors. 
° , 
41 
#0 | Yellow ....... 1 36 Maximum of intensity. 
30 | Green......... 41 35 Limit between yellow and green. 
20 | Groen. 
10 | Green......... 41 7) Limit between blue and violet. 
5) Blue........../ 41 5 | Beginning of the first violet. 
@ Violet ........|........ 
50 | Violet ........ 40 50 | End of the first violet.* 
45 | pee 40 45 Beginning of the second violet. 
40 | Violet ........ 
85 | Violet... 
40 30 Middle of the second violet. 
40 25 End of the second violet. 
15 | Bluish green .|... .... 
10 | Blue.......... | 
5 | Rose....... .. 40 2 Middle of the third violet. 
40 End of the third violet. 
50 | Bluish green... ........ 
85 | Rose .......... 39 38 Middle of the fourth violet. 
30 Blue.......... 
20 | Violet ........ 4 


* Average of three values. 


Thus far the experiment affords a general proof for the cor- 
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rectness of Airy’s theory; its performance requires neither 
a skillful experimentalist nor a well furnished laboratory. 
However, a strictly scientific confirmation of the theory should 
be derived from experiments carried out with cylinders or 
drops of water, since it is water which in nature gives rise to 
the rainbow. W. H. Miller was the first to make experiments 
in this line; afterwards they were taken up especially by Mr. 
Mascart, who in 1888 published his extensive and exact re- 
searches in the Comptes Rendus. But since in the latter ex- 
periments only monochromatic light was made use of, Doctor 
Pernter saw himself necessitated to employ white light in 
order to have his calculations corroborated by experiment. 
Since their results demonstrate the accuracy of Airy’s theory 
we think it proper to present them in their essential features. 

A cylindrical water jet was passed through the center of the 
spectrometer, and illuminated by sunlight admitted through a 
very narrow slit of the collimator. The angles of the different 
colors were accurately measured. Of course it was a difficult 
task to produce a jet exactly equal to that assumed in the cal- 
culations; hence, Doctor Pernter sometimes had to content 
himself with an approximate value. There was also some difti- 
culty in bringing the water column to the exact center of the 
apparatus; this might have caused an error of not more than 
+4. Notwithstanding all these difficulties he succeeded in 
getting quite satisfactory data as regards the rainbows calcu- 
lated for a= 500,» and a= 250”. We subjoin a table com- 
paring the results of the calculations with those of the ex- 
periment. It is to be noted that in recording the colors seen 
in the experiment violet and rose were not distinguished; « 
stands for the color resulting from a mixture of hues. 

With «= 500,, the colors succeeded each other as follows: 
pure red, orange, yellow, green, violet, blue, and the second 
violet; with a = 250», red, orange, yellow, green, bluish green, 
blue, violet, rose. These data therefore afford the proof for 
Airy’s assumption that the size of the raindrops plays an im- 
portant part in the outcome of the phenomenon. As regards 
the secondary bows, another interesting observation was made. 
With a= 500”, twenty-four were numbered: the first eight 
consisted solely of violet (rose) and green or light blue; after 
the twelfth a band almost white, but shading somewhat into 
yellow, was seen, and the subsequent bows showed a trace of 
yellow before the violet; hence, the succession of hues was 
reversed. With a= 250, eleven bows could be counted; the 
white band mixed with a tint of green occurred already in 
the fifth, and afterwards the hues followed each other again 
in reversed order. Comparing these results, we come to the 
conclusion that the number of visible bows decreases with the 
radius of the drops. The same was found true in the second 
rainbow; for with a= 500», thirteen were observed; while 
with a = 250», only five. 

What we have said so far may suffice for the explanation of 
the rainbow as ordinarily observed and known to all. But 
perhaps we will not go amiss by considering more in particu- 
lar also the white rainbow, a phenomenon of high importance 
for Airy’s theory, because this explains it fully, while Des- 
cartes’s view here leaves us in the dark. 

A white rainbow may not infrequently be observed on moun- 
tains and on seashores, particularly in northern latitudes. If 
formed by sunlight, the principal bow is made up of a brilliant 
white, the margins are somewhat colored, the outer showing a 
yellowish and orange-red, the inner a bluish-violet tinge. The 
secondary bows, if any occur, are separated from the principal 
arch by a dark space, and their colors succeed one another in 
a reversed order, for a bluish seam lines the dark interval 
while the red lies toward the inside. 

Since a white rainbow may be formed by sunlight as well 
as by moonlight, we are now to investigate the causes of the 
phenomenon. They may be reduced to three. 

The first is the weak intensity of light in case of the lunar 
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Fia. 4.—Showing how the inne of eight ¢ different autiiis ovediag in case the radius of the drop measures 250. 
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Orange. 
Light green. 
Dark green. 
Light blue. 
Dark blue. 
Violet. 


(Pernter.) 


Fia. 5.—Showing how the bands of eight different colors overlap in case the radius of the drop measures 25. (Pernter.) 


rainbow. Since it is a known fact,’ that by lowering the in- 
tensity of a color beyond a certain limit, each color as such 


ceases to make its own impression and appears as a grayish 


white, we easily understand that on account of the weak in- 
tensity of moonlight the lunar rainbow shows a whitish ap- 
rance. 

It would be very interesting to find out under what condi- 
tions of intensity the rainbow colors produce no effect on our 
visual organs. However, this question can not be answered 
with certainty. Messrs. Abney and Festing, it is true, have 
shown experimentally when color disappears from our sight, 
but these data can not be applied tothe rainbow. First, there 
is no known standard to which we could refer the intensity of 
the rainbow colors. Moreover, since daylight, which is varia- 
ble in brightness, mixes with the colors, the sensation itself 
will thus be differently affected. Finally, because the air as 
regards dryness and moisture, and the number of drops con- 
tained in a cubic meter (on which the intensity of colors de- 
pends) are variable, any estimate falls short of the reality. 

A second cause is the inequality in size of the raindrops, 
whereby the different colors might be caused to overlap in 
such a way as to produce the sensation of white. Although 
we do not deny that this is possible, yet, since a white rain- 
bow was never observed during a rainfall (it is assumed that 
it begins to rain when the drops have become at least 100, 
in diameter) we need not dwell any longer on this explanation. 

Very small drops are the third cause. 

White occurs in every rainbow, whether in the principal or 
in a scondary one; however, we restrict the designation of 
“white rainbow ” to those in which white is really prominent, 
without excluding differently colored shades. 

Before we enter upon the explanation of this phenomenon, 
we must answer the question, in what case a mixture of colors 
gives rise to the sensation of white. Since every mixture of 
colors results into a pure spectral color and white, it is to be 


2Ofr. Abney and Festing, Color Photometry,” Part III, -Philosoph. 
Transact., London, vol. 183 (1892), p. 537. 


ascertained what percentage of each is required to make any 
color as such disappear. Mr. Abney proved that this percen- 
tage is the same for all colors, each disappearing in case a 
white light seventy-five times stronger be added. This means 
that white only then appears when the intensity of the color 
is 1.3 per cent of that of white. At first sight this law seems 
to import the impossibility of a truly white rainbow, since the 
calculated intensity of x is never as low as 1.3 per cent. The 
utmost we could expect is a sensible whitish shade in case x 
reaches 4 per cent. and below. Hence, in our explanation we 
have to show that « reaches the limit stated by Mr. Abney. 

We must bear in mind that Mr. Abney made his experiments 
in a dark room, while the rainbow is formed in full daylight 
and sunshine; whence it follows that since the sunlight is 
white and intense in comparison with the colors of the rain- 
bow, the percentage of x is lessened while that of white is 
increased. If, therefore, the intensity of + be near the limit, 
1.3 per cent, and if daylight be added, we understand that a 
truly white rainbow can be the outcome. 

A series of interesting experiments, carried out by Profes- 
sor Pernter, confirms this explanation. 

By means of ordinary atomizers he produced a fine water- | 
spray (the size of the drops could not be measured on account 
of the small quantity of water), sunlight was allowed to fall 
upon it, and the phenomenon observed comported well with 
the raindrops figured out for very small drops. Red was 
wanting in the principal rainbow, and the orange showed a 
distinctly yellowish tint. Then very whitish shades of green 
and blue were seen, after which the violet came out more 
clearly as such. In full daylight these colors certainly would 
have given the rainbow represented in No. I of fig. 3; this 
conclusion is corroborated by the large extension of the prin- 
cipal rainbow. 

In another experiment the water spray was dense enough to 
find the exact size of the drops. They measured 5.3 in radius. 
When sunlight fell upon the cloud of water dust a splendid 
white rainbow was obtained, owing, without doubt, to the 
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white sunlight, which, although admitted in small quantity, 
increased the percentage of white enough to reach the limit 
for With a= 8.4 » a white rainbow was yet obtained, the 
white band, however, had already decreased in width. 


RADIATION IN THE SOLAR SYSTEM. 
By Prof. J. H. Poyntina, F. R. 8. 


[Afternoon address delivered at the Cambridge meeting of the British Association for the 
Advancement of Sciences, August 23, 1904. Reprinted from Nature, September 22, 1904, 
vol, 70, p. 512.) 

I propose to discuss this afternoon certain effects of the 
energy which is continuously pouring out from the sun on all 
sides with the speed of light—the energy which we call sun- 
light when we enjoy the brilliance of a cloudless sky, which 
we call heat when we bask in its warmth, the stream of radia- 
tion which supports all life on our globe and is the source of 
all our energy. 

As we all know, this ceaseless stream of energy is a form of 
wave motion. If we pass a beam of sunlight, or its equiva- 
lent, the beam from an electric arc, through a prism, the dis- 
turbance is analyzed into a spectrum of colors, each color of 
a different wave length, the length of wave changing as we 
go down the spectrum from, say, 1/30,000 of an inch in the red 
to 1/80,000 of an inch in the blue or violet. 

But this visible spectrum is merely the part of the stream 
of radiation which affects the eye. Beyond the violet are the 
still shorter waves, which affect a photographic plate or a 
fluorescent screen, and will pass through certain substances 
opaque to ordinary light. Here, for instance, is a filter, de- 
vised by Professor Wood, which stops visible rays, but allows 
the shorter invisible waves to pass and excite the fluorescence 
of a platinocyanide screen. 

Again, beyond the red end are still longer waves, which are 

resent in very considerable amount, and can be rendered 
evident by their heating effect. We can easily filter out the 
visible rays and still leave these long waves in the beam by 
passing it through a thin sheet of vuleanite. A piece of phos- 
phorus placed at the focus of these invisible rays is at once 
fired, or a thermometer quickly rises in temperature. The 
waves which have been observed and studied up to the pres- 
ent time range over some nine octaves, from the long waves 
described to the section yesterday by Professor Rubens, waves 
of which there are only 400 in an inch, down to the short 
waves found by Schumann in the radiation given off by hydro- 
gen under the influence of the electric discharge, waves of 
which there are a quarter of a million in an inch. No doubt 
the range will be extended. 

Radiant energy consists of a mixture of any or all of these 
wave lengths, but the eye is only sensitive at the most to a 
little more than one octave in the nine or more. 

This radiation is emitted not only by incandescent bodies 
such as the sun, the electric arc, or flames. All bodies are 
— out radiant energy, however hot or cold they may be. 

this room we see things by the radiation which they reflect 
from the daylight. But besides this borrowed radiation, every 
surface in the room is sending out radiation of itsown. Energy 
is pouring forth from walls, ceiling, floor, rushing about with 
the speed of light, striking against the opposite surfaces, and 
being reflected, scattered, and absorbed. And though this 
radiation does not affect our eyes, it is of the utmost import- 
ance in keeping us warm. Could it be stopped, we should 
soon be driven out by the intense cold, or remain to be frozen 
to death. 

As the temperature of a body is raised, the stream of radia- 
tion it pours out increases in quantity. But it also changes 


' The foot notes to this article, where not otherwise credited, are adapted 
from a technical paper by Professor Poynting: ‘‘ Radiation in the solar 
system: its effect on temperature and its pressure on small bodies.”’ 
Philosophical Transactions of the Royal Society, Series A, 1903, vol 202, 
p. 525.—F. O. S. 
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in quality. Probably the surface always sends out waves of 
all lengths from the longest to the shortest, hut at first when 
it is cold the long waves alone are appreciable. As it gets 
hotter, though all the waves become more intense, the shorter 
ones increase most in intensity, and ultimately they become so 
prominent that they affect our sense of sight, and then we say 
that the body is red or white hot. 

The quality of the stream depends on the nature of the sur- 
face, some surfaces sending out more than others at the same 
temperature. But the stream is the greatest from a surface 
which is, when cold, quite black. Its blackness means that it 
entirely absorbs whatever radiation falls upon it, and such a 
surface, when heated, sends out radiation of every kind, and 
for a given temperature each kind of radiation is present to 
the full extent; that is, no surface sends out more of a given 
wave length than a black surface at a given temperature. 

A very simple experiment shows that a black surface is a 
better radiator, or pours out more energy when hot, than a 
surface which does not absorb fully, but reflects much of the 
radiation which falls upon it. If a platinum foil with some 
black marks on it be heated to redness, the marks, black when 
cold, are much brighter than the surrounding metal when hot; 
they are, in fact, pouring out much more visible radiation 
than the metal. 

It is with these black surfaces that I am concerned to-day. 
But, inasmuch as it seems absurd to call them black when they 
are white hot, I prefer to call them full radiators, since they 
radiate more fully than any others. 

For a long time past experiments have been made to seek 
a law connecting the radiation or energy flow from a black 
or fully radiating surface with its temperature. But it was 
only 25 years ago that a law was suggested by Stefan which 
agrees at all satisfactorily with experiment. This law is that 
the stream of energy is proportional to the fourth power of 
the temperature, reckoned from the absolute zero, 273° below 
freezing point on the centigrade scale. This suggestion of 
Stefan served as the starting point of new and most fertile 
researches, both theoretical and practical, and we are glad to 
welcome to this meeting Professors Wien, Lummer, and 
Rubens, who have all done most brilliant work on the subject. 

Among the researches on radiation recently carried out is 
one by Kurlbaum, in which he determined the actual amount 
of energy issuing from the black or fully radiating surface per 
second at 100° C., and, therefore, at any temperature.’ 

Here is a table which gives the amount at various tempera- 
tures, as determined by Kurlbaum: 

Rate of flow of energy from one aquare centimeter of fully radiating or « black” 
surface. 


Calories 
(grams of water heated 


Absolute temperature. 
| 1°) per second, 


0. 000127 
300°. Earth’s surface .... 0. 0103 

1,000°. Red heat.......... 1,27 
3,000°. Are carbon ........ 103 
6, 250°... 1, 930 


As an illustration of the “fourth power law,” let us see what 
value it will give us for the temperature of the sun, assuming 
that he is a full radiator, or that his surface, if cooled down, 
would be quite black. 

We can measure approximately the stream of energy which 
the sun is pouring out by intercepting the beam falling on a 


?{'The constant factor, the product of which by the fourth power of the 
absolute temperature gives the amount of radiant energy per square 
centimeter per second, is called the constant of radiation. According to 
Kurlbaum, this constant, expressed in units of mechanical energy, is 
5.32 x 10-5 ergs. By dividing this by the mechanical equivalent of heat, 
it becomes 1.27 x 10-® calories or thermal units. ] 


a” 


Novemper, 1904. 


surface exposed to full sunlight, measuring the heat given to 
that surface per second, and then calculating what fraction 
the beam is of the whole stream issuing from the sun. 

This was first done by Pouillet, and his method will serve 
to illustrate the principal of all other methods. 

In his apparatus the sunlight fell full on a box containing 
water, and the rate at which the water rose in temperature 
gave the energy in the stream of solar radiation falling on 
the box. 

Simple as the experiment appears, the determination is beset 
with difficulties, the chief being the estimation of the fraction 
of the energy intercepted by the atmosphere, and we are still 
unable to give a very definite value. Indeed, we can not yet 
say whether the outflow of energy is constant or whether it 
varies. In all probability, however, it does vary, and Professor 
Langley, who has devoted years of work to the subject, has re- 
cently obtained evidence indicating quite considerable variation. 

We may, however, assume that we are not very far from the 
true value if we say that the stream of radiation from the sun 
falling perpendicularly on one square centimeter outside the 
earth’s atmosphere will heat one gram of water 1/24° C. every 
second, or will give 1/24 calory per second.* 

Now the area of a sphere round the sun at the distance of 
the earth is 46,000 times the area of the sun’s surface. The 
energy from 1 square centimeter of the sun thus passes through 
46,000 square centimeters at the surface of the earth. It is, 
therefore, 46,000 x 1/24 calories, or 1920 eal./sec.* But from 
the table already given, a black surface at 6250° absolute, say, 
6000° C., gives 1930 calories per second, or the temperature 
of the sun’s radiating surface is 6000° if he is a full radiator, 
and there is good reason to suppose that no great error is 
made in taking him to be one.° 

Let us now take another illustration of the fourth power 
law. 


ad | Angstrim estimated this value as 1/15 calory. Langley assumed that 
the atmosphere transmits about 59 per cent of the energy from a zenith 
sun, and from his measurement of the heat reaching the earth's surface 
he estimated the value of the constant at 1/20 calory per second. Ro- 
setti assumed a transmission of 78 per cent from the zenith sun, but 
Wilson and Gray consider that 71 per cent represents Rosetti’s numbers 
better than 78 per cent. If in Langley’s value we replace 59 per cent by 
71 per cent, we get 1/24 calory.|] (Abbot, from observations at the As- 
trophysical Observatory of the Smithsonian Institution, obtains a value 
of about 1/27 calory per second.—F. O. 8.) 

* Or, more strictly, if A is half the area of the sun’s surface, expressed 
in centimeters, then 1/24 A calories per square centimeter is the amount 
received at the earth from each square centimeter of the sun’s surface, 


and 46000 A 
24A 
centimeter of the sun.—F. O. S. 

5[ Accepting Angstrém’s value of the solar constant, we should find 
7000° absolute as the sun's temperature, while taking Langley’s value it 
would be 6500°. Wilson (Proceedings of the Royal Society, vol. 69, 1901-2, 
p. 312) made a direct comparison of the radiation from the sun with that 
from a full radiator at known temperature. Assuming that the atmos- 
phere transmits 71 per cent of the radiant energy received from the sun 
when the sun is in the zenith, he obtained 5773° absolute as the solar 
temperature. If we denote the solar constant by S, and put 

46000 S = 1.27 10-" x 
we get S equal to about 1/33 ealory per second. This is no doubt too 
lowavalue. Either, then, Wilson’s zenith transmission was less than 71 
per cent, or Kurlbaum’s constant is too small. 

The low value is probably to be accounted for chiefly by the first sup- 
position. Wilson points out that if 2 is the true value of the transmis- 
sion, his value of the temperature is to be multiplied by (71/z)%. If we 
take 6200° as the true value of the sun’s temperature, then z will be 
found from the equation 


» or 1920 calories, is the total radiation from each square 


5773 


This low value is not necessarily inconsistent with the much higher 
value, 71 per cent, used in finding Rosetti’s solar constant, for no doubt 
the transmission varies widely with time and place, and we have no rea- 
son to assume that 1.77 calories per minute, obtained by Langley, would 
have been received from the zenith at the time and in the place where 
Wilson was making his determination. } 
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Imagine a little black body which is a good conductor of 
heat placed in full sunlight at the distance of the earth. Let 
it be 1 square centimeter in cross section, so that it is receiv- 
ing 1/24 calory per second. 

It will soon warm up to such a temperature that it gives out 
just as much as it receives, and, since it is so small, heat will 
rapidly flow through it from side to side, so that it will all be 
very nearly at the same temperature. A sphere 1 square centi- 
meter in cross section has area 4 square centimeters, so that it 
must be giving out from each square centimeter of its surface 
1/96 = 0.0104 calory each second. From the table above it 
will be seen that this corresponds very nearly indeed to a tem- 
perature of 300° absolute or 27° C., say 70° F. 

It is to be noted that this only applies to a little round body. 
A flat plate facing the sun would be about 60° C. hotter, while 
if it were edgewise to the sun it might be very much colder. 

Let us now see what would be the temperature of the small 
black sphere at other distances from the sun. It is easily seen 
that, inasmuch as the heat received, and therefore that given 
out, varies inversely as the square of the distance, the tem- 
perature, by the fourth power law, will vary inversely as the 
square root of the distance.® 

Here is a table of temperatures of small black spheres due 
to solar radiation. 


Distance from sun’s center, Temperature centigrade. 


33 million miles.............. | 1,600°. .... cast iron melts, 


23 million miles.............. lead nearly melts. 

At Mercury’s distance ....... ge 27a tin nearly melts. 

At Venus’s distance ......... | 85° .....aleohol boils freely. 

At Earth’s distance..........) 27°...... warm summer day. 

At Mars’s distance........... | — 30°...... arctic cold, - 
At Neptune’s distance .......; —219°...... nitrogen frozen. 


We see from this table that the temperature at the earth’s 
distance is remarkably near the average temperature of the 
earth’s surface, which is usually estimated as about 16° C., or 


®(In determining the steady temperature of any body as conditioned by 
the radiation received from the sun, we have to consider whether it is 
necessary to take into account the radiation from the rest of the sky. 
If it receives S from the sun, p from the rest of the sky, and if its own 
radiation is R, then, in the steady state, that is, when the radiation that 
it gives out is equal to that received from all sources, R= S + p. 

It behaves, therefore, as if it were receiving S from the sun, but as if 
it were placed in a fully radiating inclosure of such temperature that 
the radiation is p. This temperature is the ‘effective temperature of 
space.”’ 

The temperature may perhaps be more definitely described as that of 
a small full absorber placed at a distance from any planet and screened 
from the sun. Various well known attempts have been made to estimate 
this temperature, but the data are very uncertain. The fourth power 
law, however, shows that it is not very much above the absolute zero, if 
we can assume that the quality of starlight is not very different from 
that of sunlight. 

According to l’Hermite (L’Astronomie, vol. 5, p. 406) starlight is one- 
tenth full moonlight. Full moonlight is variously estimated in terms of 
full sunlight. Langley (First memoir on the temperature of the surface 
of the moon, National Academy of Sciences, vol. 3) takes it as jap 55- 
These two values combined give sunlight as 4 x 10® starlight, but since 
starlight comes from the whole hemisphere, we must, for the purpose 
of comparing temperatures, consider the illumination that would be re- 
ceived if the whole hemisphere were paved with suns. This would be 
46,000 * 4 10°= 1.84 x 10"' times that from the stellar sky. If we as- 
sume that the ratio of the energy of the visible rays to the total energy 
is the same in both cases, then, according to the fourth power law, the 
effective temperature of space is equal to the temperature of the sun di- 
vided by 

(1.84 of sun 
Since the temperature of the sun probably lies between 6000° and 7000° 
on the absolute seale, this gives the effective temperature of space as 
about 10° above the absolute zero. 

If, then, a body is raised by the sun to even such a small multiple of 
10° as, say, 60°, the fourth power law of radiation impiies that it is giv- 
ing out, and therefore receiving from the sun, more than a thousand 
times as much energy as it is receiving from the sky. The sky radiation 
may, therefore, be left out of account when we are dealing with approxi- 
mate estimates and not with exact results. } 
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60° F. This can hardly be regarded as a mere coincidence. 
The surface of the earth receives, we know, an amount of heat 
from the inside almost infinitesimal compared with that which 
it receives from the sun, and on the sun, therefore, we depend 
for our temperature. The earth acquires such a temperature, 
in fact, that it radiates out what it receives from the sun. 
The earth is far too great for the distribution of heat by con- 
duction to play any serious part in equalizing the temperature 
of different regions. But the rotation about its axis secures 
nearly uniform temperature in a given latitude, and the move- 
ments of the atmosphere tend to equalize temperatures in dif- 
ferent latitudes. Hence, we should expect the earth to have, 
on the average, nearly the temperature of the small black 
body at the same distance, slightly less because it reflects 
some of the solar radiation, and we find that it is, in fact, some 
10° less.’ 

Professor Wien was the first to point out that the tempera- 
ture of the earth has nearly the value which we should expect 
from the fourth power law. 

Here is a table showing the average temperatures of the 
surfaces of the first four planets on the supposition that they 
are earth-like in all their conditions. 

Table of temperatures of earth-like planets. 


106 


The most interesting case is that of Mars. He has, we know, 
a day nearly the same in length as ours; his axis is inclined to 
the ecliptic only a little more than ours, and he has some kind 
of atmosphere. It is exceedingly difficult to suppose, then, 
that his average temperature can differ much from —38° C. 
His atmosphere may be less protective, so that his day tem- 
perature may be higher; but then, to compensate, his night 
temperature will be lower. Even his highest equatorial tem- 
perature can not be much higher than the average. On cer- 
tain suppositions I find that it is still 20° below the freezing 
point, and until some new conditions can be pointed out which 
enable him to establish far higher temperatures than the earth 
would have at the same distance it is hard to believe that he 
can have polar caps of frozen water melting to liquid in his 
summer and filling rivers or canals. Unless he is very different 
from the earth, his whole surface is below the freezing point. 


Let us now turn from these temperature effects of radiation 
to another class of effects, those due to pressure. 

More than 30 years ago Clerk Maxwell showed that on his 
electromagnetic theory of light, light and all radiation like 
light should press against any surface on which it falls. 
There should also be a pressure back against any surface 
from which radiation is reflected or from which it is issuing 
as a source, the value in every case being equal to the energy 
in a cubic centimeter of the stream. The existence of this 


™Mr. C. G. Abbot, of the Astrophysical Observatory, in a paper entitled 
** Radiation and terrestrial temperature,’’ read before the Washington 
Philosophical Society on November 12, 1904, discussed the substantial 
equilibrium of temperature of the earth, and consequent equality of 
solar radiation absorbed in and about the earth to that emitted from and 
about the earth to space. After speaking of the great complexity of the 
earth and atmosphere as an absorber and radiator, certain maximum 
and minimum values of the solar constant and of the possible terrestrial 
temperature were obtained by considering the substitution of a black 
body or perfect radiator for the earth. In this way it was shown that the 
solar constant can not exceed 3.88 calories per minute, and may be in- 
definitely below this according as the earth reflects less than 44 per cent 
of solar radiation, or radiates to space less perfectly than a black body. 
Taking 1.9 calories as the minimum allowable assumption of the solar 
constant, it was shown that the mean temperature of the earth would 
remain above —33° C. if the earth were a perfect radiator and the reflec- 
tion of solar rays did not exceed 44 per cent. Accordingly we owe not 
exceeding 58° C. rise of temperature to the imperfect radiation of the 
earth. (Science, December 9, 1904, vol. 20, p. 802.) 
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pressure was fully demonstrated independently by Lebedew 
and by Nichols and Hull some years ago in brilliant experi- 
ments in which they allowed a beam of light to fall on a sus- 
pended disk in a vacuum. The disk was repelled, and they 
measured the repulsion and found it to be about that required 
by Maxwell's theory. Nichols and Hull have since repeated 
the experiment with greater exactness, and there is now no 
doubt that the pressure exists and that it has Maxwell’s value. 

The radiation, then, poured out by the sun is not only a 
stream of energy. It is also, as it were, a stream of pressure 
pressing out the heavenly bodies on which it falls. Since the 
stream thins out as it diverges, according to the inverse square 
of the distance, the pressure on a given surface falls off ac- 
cording to the same law. We know the energy in a cubic 
centimeter of sunlight at the distance of the earth, since, 
moving with the velocity of light, it will supply 1/24 calory per 
second. It is easy to calculate that it will press with a force 
of 6x 10~° dynes on a square centimeter, an amount so small 
that on the whole earth it is but 70,000 tons, a mere trifle com- 
pared with the three million billion tons with which the sun 
pulls the earth by his gravitation. 

But now notice the remarkable effect of size on the relation 
between the radiation pressure and the gravitative pull. One 
is on the surface and proportional to the surface, while the 
other penetrates the surface and pulls every grain of matter 
throughout the whole volume. 

Suppose we could divide the earth up in eight equal globes. 
Each would have half the diameter of the earth and a quarter 
the surface. The eight would expose twice the surface which 
the earth exposes, and the total radiation pressure would be 
doubled, while the total gravitative pull would be the same as 
before. Now divide up each of the eight into eight more equal 
globes. Again the radiation pressure would be doubled, while 
gravitation would be the same. 

Continue the process, and it is evident that by successive 
division we should at last arrive at globes so small and with 
total surfaces so great that the pressure of the radiation would 
balance the pull of gravitation. Mere arithmetic shows that 
this balance would occur when the earth was divided up into 
little spheres 1/ 40,000 cm. in diameter. 

In other words, a little speck 1/ 40,000 em., say, 1/ 100,000 
of an inch in diameter, and of density equal to that of the 
earth, would be neither attracted nor repelled by the sun. 

This balance would hold at all distances, since both would 
vary in the same way with the distance. Our arithmetic comes 
to this: that if the earth were spread out in a thin spherical 
shell with radius about four times the distance of Neptune, 
the repulsion of sunlight falling on it would balance the in- 
ward pull by the sun, and it would have no tendency to 
contract. 

With further division repulsion would exceed attraction, 
and the particles would be drivenaway. But I must here say 
that the law of repulsion does not hold down to such fine 
division. The repulsion is somewhat less than we have cal- 
culated owing to the diffraction of the light. 

Some very suggestive speculations with regard to comets’ 
tails have arisen from these considerations, and to these Pro- 
fessor Boys directed the attention of Section A last year. We 
may imagine that the nucleus of a comet consists of small 
meteorites. When these come near the sun they are heated 
and explosions occur, and fine dust is produced not previously 
present. If the dust is sufficiently fine, radiation may over- 
power gravitation and drive it away from the sun, and we may 
have a manifestation of this expelled dust in the tail of the 
comet. 

I do not, however, want to dwell on this to-day, but to look 
at the subject in another way. 

Let us again introduce our small black sphere, and let us 
make it 1 sq. em. in cross section, 1.13 cm. in diameter, and of 
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the density of the earth. The gravitation pull on it is 42,000 
times the radiation pressure. 

Now, let us see the effect of size on the radiating body. Let 
us halve the diameter of the sun. He would then have one- 
eighth the mass and one-quarter the surface. Or, while his 
pull was reduced to one-eighth, his radiation push would only 
be reduced to one-quarter. The pull would now be only 
21,000 times the push. Halve the diameter again, and the 

ull would be only 10,500 times the push. Reduce the diame- 
ter to 1/ 42,000 of its original value, that is, to about 20 miles, 
and the pull would equal the push. 

In other words, a sun as hot as ours and 20 miles in diame- 
ter would repel bodies less than 1 cm. in diameter, and could 
only hold in those which were larger. 

But it is, of course, absurd to think of such a small sun as 
this having so high a temperature as 6000°. Let us then re- 
duce the temperature to 1/20, say 300° absolute, or the tem- 

rature of the earth. Then the radiation would be reduced 
to the fourth power of 1/20, or 1/160,000, and the diameter 
would have to be reduced to 1/160,000 of 20 miles, or about 
20 cm., say, 8 inches, when again radiation would balance 
gravitation. 

It is not very difficult to show that if we had two equal 
spheres each of the density and temperature of the earth they 
would neither attract nor repel each other—their radiation 
pressure would balance the gravitation pull—when their di- 
ameters were about 6.8 cm., when in fact these were about the 
size of cricket balls. 

It must be remembered that this is only true for spheres 
out in space receiving no appreciable radiation from the sur- 
rounding region. 

It would appear that we have arrived at a result of some 
importance in considering the aggregation of small meteorites. 
Imagine a thinly scattered stream of small meteorites at the 
distance of the earth from the sun. Then, even if they be as 
large as cricket balls, they may have no tendency to move to- 
gether. If they are smaller they may even tend to move apart 
and scatter. 

In conclusion, let me mention one more effect of this radia- 
tion pressure. You will remember that radiation presses 
back against any surface from which it issues. If, then, a 
sphere at rest in space is radiating equally on all sides it is 
pressed equally on all sides, and the net result is a balance be- 
tween the pressures. But suppose that it is moving. It is fol- 
lowing up the energy which it pours forth in front, crowding 
it into a smaller space than if it were at rest, making it more 
dense. Hence, the pressure is slightly greater, and it can be 
shown that it is greater the greater the velocity and the higher 
the temperature. On the other hand, it is drawing away from 
the energy which it pours out behind, thinning it out, as it 
were, and the pressure at the back is slightly less than if the 
sphere were at rest. 

The net result is a force opposing the motion, a force like 
viscous friction, always tending to reduce the speed. 

Thus calculation shows that there is a retarding force on 
the earth as it moves along its orbit amounting in all to about 
20 kgm., say, 50 Ibs. Not very serious, for in billions of years 
it will only reduce the velocity by one in a million, and it will 
only have serious effects if the life of the earth is prolonged 
at its present temperature to hundreds of billions of years. 

But here again size is everything. Reduce the diameter of 
the moving body, and the retarding effect increases in propor- 
tion to the reduction. If the earth were reduced to the size 
of a marble, the effect would be appreciable in a hundred 
thousand years. If it were reduced to a speck of dust a 
thousandth of a centimeter in diameter, the effect would be 
appreciable in a hundred years. 

Note what the effect would be. Imagine a dust particle 
shot out from the earth and left behind to circulate on its 
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own account round the sun. It would be heated by the sun 
and would be radiating out on all sides. As it journeyed for- 
ward there would be a resisting force tending tostopit. But 
instead of acting in this way the resistance would enable the 
sun to pull the particle inward, and the fall inward would 
actually increase the velocity. This increase in velocity would 
increase the resistance, and at the same time the approach to 
the sun would raise its temperature, increase the radiation, 
and so increase the resistance still further. The particle 
would therefore move in a more and more rapid spiral orbit, 
and ultimately it would fall into the sun. Small marble- 
sized meteorites would fall in from the distance of the earth 
probably in a few million years. Small particles of dust 
would be swept in in a few thousand years. 

Thus, the sun is ever at work keeping the space round him 
free from dust. If the particles are very minute he drives 
them forth into outer space. If they are larger he draws 
them in. It is just possible that we have evidence of this 
drawing in in the zodiacal light, that vast dust-like ring which 
stretches from the sun outward far beyond the orbit of the 
earth, and is at once the largest and the most mysterious 
member of the solar system. 


A SIMPLE, EFFECTIVE, AND INEXPENSIVE LIGHTNING 
RECORDER. 


By Henry F. ALcIATORE, Observer. Dated November 22, 1904, 


In the latter part of August, 1902, the writer, at his own 
expense, constructed and erected in the local office of the 
United States Weather Bureau in New Orleans, La., a light- 
ning recorder which has proved fairly satisfactory. Our ob- 
ject was to obtain automatic records of the hundreds of elec- 
tric discharges, visible and invisible, that usually precede and 
accompany thunderstorms, and to study the same with a view 
to increasing the accuracy and value of local weather forecasts. 

The action of the instrument is based upon the effect that 
high-tension electric waves in free air, such as lightning, have 
upon metal filings suitably arranged in a glass or other insu- 
lating tube between two metal electrodes, one of which is con- 
nected to a collector above the ground and the other to the 
earth. In their normal state the filings rest loosely at the 
bottom of the tube between two electrodes about 1/16 inch 
apart, and their electrical resistance is comparatively high. 
Now, when lightning occurs in the vicinity of the filings some 
of the electric waves traveling through the air pass through 
the filings from one electrode to the other; this causes the 
filings to stick together and their electrical resistance is 
greatly reduced, thereby rendering it possible for the current 
from a local battery to operate a relay in cirenit with the 
filings, which in turn operates a device that separates the 
filings and restores them to their original condition, and at 
the same time records the passage of the electric waves. 

Two years’ experience with the lightning recorder described 
below has demonstrated that lightning records can be used to 
some advantage in making local forecasts. If, for instance, 
the recorder ticks frequently ona clear summer morning when 
there are no visible signs of an impending thunderstorm (each 
tick represents an electric discharge somewhere near the sta- 
tion, may be only a mile distant and may be 50 miles away) 
we conclude that the condition of the atmosphere is unsta- 
ble, and that some time during the day there will be a thun- 
derstorm. On July 3, 1903, for example, the first signal oc- 
curred at 5:21 a. m., and the first audible thunder at 12:40 p. m., 
or seven hours and nineteen minutes later. The last thunder 
occurred at 3:00 p. m., and the last signal at 3:53 p.m. About 
180 signals were recorded by the instrument before the first 
audible thunder. In its present crude condition our recorder 
can not tell us from what direction the storm is approaching 
the station, nor with what speed and intensity, but by im- 
proving it such information may some day be obtained. 
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Among those most interested in forecasts of thunderstorms 
are the owners of extensive electric light and power plants, 
wherein thousands of dollars’ worth of electric machinery are 
at the mercy of a stroke of lightning. While a lightning re- 
corder can do nothing, directly, to prevent the coming of the 
destructive bolt, yet if a superintendent knew some hours in 
advance that a storm was coming he could prepare himself, 
and would have certain advantages over one taken unawares. 
This information the United States Weather Bureau may some 
day be able to give. 


Fic. 1.—Lightning recorder. 1, decoherer; 2, coherer; 3, cut-out; 4, 
relay; 5, recorder. 


For the benefit of those who desire to take up this interest- 
ing work the writer gives below a description, with approxi- 
mate cost, of a simple, practical, and inexpensive lightning 
recorder, which can be made and installed by any one having 
an ordinary knowledge of electricity, and which will give 
warning of approaching thunderstorms anywhere from a few 
minutes to several hours in advance of the first peal of audible 
thunder. The instrument at New Orleans consists of — 

THE COLLECTOR. 

The collector is a hollow cylinder fourteen feet long and 
eleven inches in diameter, made of two sheets of commercial 
zine nailed to three disks of wood, one at each end and the 
third in the middle. The edges of the zines are soldered. 
There is an eye hook at the top of the guy lines and a }-inch 
bolt, about two inches long, at the bottom, which fits into 
an ordinary telegraph glass insulator, fixed to a six by six 
wooden board one inch thick nailed to the floor of the plat- 
form, upon which the collector stands in an upright position. 
The top of the collector is about 110 feet above the ground. 
Cost, about $3.00 
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THE COHERER. 

The coherer consists of a piece of thick glass tube, one- 
quarter inch inside diameter, two inches long, into which are 
closely fitted two silver electrodes each one-quarter inch in 
diameter and three-eighths of an inch long, with a piece of 
copper wire soldered to each. The electrodes are about one- 
sixteenth of an inch apart. In the space between them are 
placed a few filings filed from a 10-cent piece of money with a 
coarse file. A dime piece will give enough filings for a dozen 
receivers. The spaces back of the electrodes are filled with 
plaster of Paris, to keep the moisture out. This coherer can 
be refilled at a cost of about two cents. Cost, about $1.00. 

THE DECOHERER. 

The decoherer is an ordinary 34-inch doorbell, to the ham- 
mer of which is soldered a stout piece of wire, two inches 
long, at right angles with the axis of the hammer, and to 
which the coherer is attached by a piece of insulating tape. 
When the bell rings, the filings are shaken and separated. 
Cost, about $1.50. 

THE RELAY. 

The relay is of the ordinary kind used in telegraphy and 

has a resistance of about 150 ohms. Cost, about $5.00. 
THE FUSE. 

This is a piece of 2-ampere fuse, about three inches long, such 

as is used in electric light circuits. Cost, about five cents. 
THE GROUND. 

A sewer, gas, or water pipe, of metal, under the ground, ora 
small piece of metal buried in the earth will answer for a ground. 
THE CUT-OUT AND DOUBLE CONNECTORS. 

A small cut-out, with ebony handle, such as is used in 
electric light wiring, and two double connectors of the kind 
used in telegraphy are used. Cost, about fifty cents. 

THE BATTERIES. 

Two batteries are used, one of two dry cells for the coherer 
and one of four dry cells for the decoherer and recorder cir- 
cuits. Cost, about $1.80. 

THE WIRES. 

A piece of No. 10 weather-proof, electric-light wire, to lead 
from the collector to the coherer, and a supply of office bell 
wire for office connections. Cost, about $1.00 for ordinary 
installations. 

THE RECORDER. 

The recorder consists of a strong clockworks; a hollow 
wooden cylinder, three and a quarter inches in diameter and 
three and a quarter inches long, mounted on an endless screw 
fixed to an upright iron support at one end; and a small door- 
bell magnet, on whose armature is soldered a self-inking pen 
made of a hollow brass cone about one-quarter of an inch in 
diameter at the base and one inch long. The cylinder carries 
a sheet of paper divided into hour and 5-minute spaces and 
makes a complete revolution once every hour. A fresh sheet 
is placed upon the cylinder every twenty-four hours. Every 
time the recorder ticks, the pen, which is suspended over the 
cylinder about one-sixteenth of an inch therefrom, strikes the 
paper and imprints thereon a dot. Cost, about $15.00. 

ARRANGEMENT OF CIRCUITS. 

The collector is on the roof of the building; the rest of the 
apparatus is in the office room. 

Collector circuit.—Run a wire from the lower end of the col- 
lector to the fuse box; thence to double connector No. 1; 
thence to coherer; thence to double connector No. 2; thence 
to the ground. 

Relay circuit.—Run a wire from double connector No. 1 to 
the cut-out; thence to relay post No.1, also a wire from relay 
post No. 2 to battery No. 1; thence to double connector No. 2. 

Decoherer and recorder circuit.—These instruments are in 
series. Run a wire from relay post No. 3 to the decoherer; 
thence to the recorder; thence to battery No. 2; thence to 
relay post No. 4. 
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The wire leading from the collector should be nailed to the 
lower end of the collector and soldered thereto. The wires 
leading to the coherer—about one foot on each side—should 
be flexible, so that they will not interfere with the movements 
of the decoherer. The decoherer should be tilted to one side— 
the side away from the hammer. As there is a small current 

sing through the coherer constantly, sooner or later it will 
“stick "—that is, refuse to work. Therefore it should be given 
a rest as often as possible by cutting it out or putting in one 
of the extras. Sometimes the decoherer bell will ring once 
and sometimes it will ring several times, according to the in- 
tensity of the lightning discharges. Closed-circuit batteries 
will last longer than open-circuit ones. 

Dr. Lee DeForest, of the American DeForest Wireless 
Telegraph Company, during a recent visit to New Orleans, 
suggested to the writer the advisability of thoroughly insula- 
ting the coherer wires from the walls of the building. 


a2 


Recorder 


44 


B2 


Gro 


Fic. 2.—Diagram of the lightning recorder at New Orleans, La. d, dou- 
ble connector; B, battery; C, coherer. 

Summarizing the results obtained so far it may be said that : 

1. A practical lightning recorder can be made at small cost 
that will give results fully warranting the cost of construction. 

2. Where written signals are not required, the bell on the 
decoherer can be utilized for giving audible signals; and the 
cost of the apparatus greatly reduced. 

3. The recorder will not tick merely because the sky is 
cloudy and threatening; in cloudy weather it will give signals 
only when barometric and other atmospheric conditions favor 
the formation of thunderstorms. In storms coming from a 
great distance signals were recorded with a clear sky. 

4. In most cases, frequent signals in the early forenoon in- 
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dicate that a thunderstorm will occur later in the day. In some 
of the thunderstorms of which we have obtained records, the 
first peal of thunder heard at station was preceded by an hun- 
dred or more signals. 

5. The collector described above is not an element of danger 
to the station. It will not attract lightning any more than an 
ordinary smokestack similarly exposed. 

6. The cost of operating the lightning recorder need not 
exceed that of operating two large-sized doorbells. 

7. Generally speaking, the higher the collector stands above 
the ground the larger will be its range of action. 

In working out the mechanical details of the recorder the 
writer received valuable assistance from Mr. F. W. Ax, of the 
New Orleans office force. 


THE INTRODUCTION OF METEOROLOGY INTO THE 
var oo OF INSTRUCTION IN MATHEMATICS AND 


By Prov, CLEVELAND ABBE. 
[Read November 26, 1904, at Chicago, before the Central Association of Science and Mathe- 
matics Teachers. } 

The study of meteorology has acquired a new and vivid in- 
terest since the establishment of fairly successful weather fore- 
casts in this country and Europe. The civilized world now 
knows that the weather and the climate, the winds and storms 
are controlled by rigorous laws of nature. We may not under- 
stand these laws as yet, but they are in control of the universe 
and we are to discover them and utilize them for the benefit 
of mankind. We have not yet found any limit to the attain- 
ments of the human intellect, and what the mind can do in the 
way of thinking the hand will find some means to attain in 
the way of doing. We must think out our work before we can 
do it. 

The ultimate object of all your systems of education, ele- 
mentary, collegiate, and postgraduate, is to train the mind to 
think and then train the hand todo. In old times the schools 
crammed the brain with the results of work already done, 
memorizing a multitude of facts; but now, while not neglect- 
ing the memory, we seek to develop the reasoning faculties, 
or the reasoning habit of thought, and then to perfect our 
methods of doing. Our schools pay much attention to mathe- 
matics, mechanics, chemistry, and science in general, because 
these have an important practical bearing on our lives. In 
this new progress, the professional side of education, meteor- 
ology has not been neglected altogether. I have been greatly 
pleased to see the enthusiastic reception accorded it in every 
part of the Union and its growing popularity in both graded 
and high schools. I suppose that we owe this specifically to 
the general success of the Weather Bureau, but more partic- 
ularly to Prof. Wm. M. Davis, who established a school of 
meteorology about 1878 as a division of the school of geology 
at Harvard University. His students and text-books, his “ Ele- 
mentary Meteorology,” the “Climatology” of his successor, 
Prof. R. DeC. Ward, and their methods of teaching have 
awakened teachers and professors alike to new possibilities. 
Other schools and other text-books have come into existence 
and the elements of the subject are now so well provided for 
that I do not need to say more about this; but I do feel the 
need of further advances. 

I regard meteorology not so much as a matter of observa- 
tion and generalization as a matter of deductive reason. Our 
studies have approached the limit of what we are likely to 
discover by inductive processes. We stand where astronomy 
stood in the days of La Place. We have had our Galileo and 
Newton, but we still need other leaders, and you will all agree 
with me that these must be trained in the schools. They must 
get their first lessons from you. Twenty or thiry years hence 
our future masters in meteorology will tell how their feet 
were turned in the right direction by the teachers of to-day. 

In every school I find several boys and girls that have taken 
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a deep interest in the weather and its relations to our lives. 
They are often asking questions that bear upon it. They ap- 
pear to observe and understand it better than others. These 
are they whom I would have you secure for the possible serv- 
ice of the Weather Bureau. There are others that often 
appear dull, but they are not really so; their previous educa- 
tion has perhaps been imperfect, some one has confused their 
minds with erroneous ideas, of which they can not easily rid 
themselves. There are others who have not yet awakened toa 
full interest in intellectual work. In general the school will be 
benefited by taking up exact and experimental work as com- 
pared with inexact, indefinite, texts or phrases. We benefit a 
child more than we realize when we give him exercises in 
exactness. Why do we make him calculate interest to the last 
cent? Why practise the piano or singing until he can do it 
properly? Why draw or paint correctly? Why speak Eng- 
lish precisely? Is it not our conviction that what is worth 
doing at all is worth doing well. It is only the things that 
are well done that tell. Even in morals it is the bad thought 
that is the first step toward a bad act. So I wish to enforce 
the idea of teaching meteorology accurately and to do this 
we must use accurate expressions and experiments, accurate 
figures and drawings, and correct mathematics. On the other 
hand we enliven all mathematical and physical courses of in- 
struction if we introduce into them applications to familiar 
subjects. The dullest student becomes alive as soon as he 
perceives that his distasteful mathematical tasks will help him 
to understand some subject that really interests him. There is 
no one, not even a child, that has not some favorite subject of 
thought, some one unanswered query, lurking in his brain. 
Find out what that is and you have found the keynote to 
which all his education may be made harmonious. 

I know that the schools and colleges find so many subjects 
to teach and that the hours of work are so taken up at school 
and at home, that you will say, it is out of the question to intro- 
duce another new study. However, I do not venture such a 
presumption, but would suggest a simple and practical scheme. 
ihe idea is simple. 

When you are teaching mathematics or physics and seeking 
for examples illustrative of the applications of these subjects, 
give especial attention to meteorology and take your examples 
from the phenomena of the atmosphere. You may not at first 
find many cases; certainly there are very few in the books. 
You may have to draw upon your own reading and knowledge 
or upon the notes that you will find in the Monruity Wearner 
Review. But with a little ingenuity you will soon accumulate 
a goodly number of problems that will afford your students 
abundant food for thought. 

I find that many take up mathematical physics as one of the 
courses leading to the various engineering professions because 
the latter offer them a prospect of a good business for life; 
but occasionally one of these finds himself interested in the 
scientific or research aspect of the various problems as much as 
or even more than in the engineering aspect. He will prob- 
ably combine research with his business, if, indeed, he does 
not altogether relinquish the latter for the former, provided 
a favorable opportunity offers. Such a man is representative of 
the class from which the ranks of the future army of American 
scientists will largely be recruited; and if you find any such, you 
will do well to help them develop their tastes for meteorology. 
They have studied mechanics, thermodynamics, steam engi- 
neering, electrical engineering, hydraulic engineering; they 
are graduates of our schools of engineering, they have truly 
the very best foundation for research in meteorology, and their 
tastes incline in that direction. One can not expect to make 
any great advance in meteorology without having a broad 
foundation, an inquiring mind, and great intellectual energy 
and perseverence. If the colleges and universities are not yet 
ready to give meteorology an independent place—a professor- 
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ship, an observatory, a laboratory—as they do for astronomy, 
chemistry, geology, and many other branches of knowledge, 
then the best temporary arrangement that we can make is to 
introduce it freely among the problems illustrative of the 
general courses in the fundamental mathematical and physical 
studies of all exact science. 

But you will ask for some definite examples. 

(1) Among the simpler applications of trigonometry are the 
various efforts made to determine the altitude and motion of 
the clouds. The simplest method consists in determining the 
actual motion of a cloud by observing the perfectly parallel 
and similar movement of its shadow on the ground. One may 
stand upon an eminence and survey the landscape and with 
the help of a good map and the second hand of a watch ora 
simple seconds pendulum, may determine the direction of 
motion and the linear velocity of as many shadows as he wishes. 
If at the same time he looks directly upward and observes the 
apparent angular velocity of a cloud as it passes the zenith, 
he will find that he has now the base and one angle of a right- 
angled triangle, of which the other side is the cloud altitude, 
which of course can then be computed by trigonometrical tables 
or still better by geometrical constructions. Trigonometry, 
geometry, arithmetic, and algebra should all be kept at the 
finger tips ready for use by young students of science. Often 
times a young man will stand in front of a theodolite or some 
other complex apparatus and feel that it is too much for him; 
others have their heads full of mathematics, but do not know 
what to do with it. The expertis the man who not only has 
the knowledge but also the ability to do something with it. 
Our education should include especially the prompt and practi- 
cal utilization of every scrap of knowledge that we have for- 
tunately acquired. 

(2) Another ingenious application of geometry to the altitude 
of clouds is known as Feussner’s method. An observer stands 
at O and sees a shadow at K at a spot that he can identify on 
a detailed map of his surroundings. He recognizes that 
this shadow is that of a cloud at C that is located in the same 
vertical plane with the sun itself and he therefore observes the 
apparent angular altitude of that cloud, which is the angle 
C O Kin the triangle. Now the angle ( A 0 is the same 
as the apparent angular altitude of the sun, since a line drawn 
from O to the sun would be parallel to the line from A through 
C tothe sun. If, therefore, the observer measures the angle 
by which the sun is above the horizon, or SOH, he will then 
know the base O K and the two angles at O and K and may 
compute or construct the vertical height of C above the horizon. 
There are several refinements to be thought of. A may not 
be on the same level with O; the cloud may have moved before 
he can observe its altitude and the sun’s altitude after having 
identified the shadow K as belonging to the cloud C. These 
refinements offer slight difficulties that may be overcome; thus 
if one has a correct watch he may simply observe the time 
when the shadow was at the point A, and from that compute 
at his leisure the altitude of the sun. 

(3) One of the oldest methods of determining the altitude of 
a cloud is known as Bernoull’s. The observer at 0 sees the 
cloud at C just as the last ray of the sun illuminates it. This 
last ray must have grazed the surface of the earth at some 
point W below the western horizon. By observing the time, 
we know at once the angle between the radii drawn to the 
earth’s center from O and from W. This gives us the means 
of computing the distance from W to our vertical. But we 
also observe the apparent angular altitude of the cloud or the 
angle between O Cand the vertical. We have now all the 
data needed to solve the problem. We have in fact three 
triangles to solve in succession. The problem becomes more 
complicated if we endeavor to allow for the refraction of the 
ray of light from WC. 1 will not give the latter complex 
formula now, but may say that I hope to publish a long series 
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of these problems in a little handbook for the use of students 
and teachers, and I think that you will not find them too diffi- 
cult for most of your students. In fact, text-books on trig- 
nometry while giving us many interesting problems suggested 
by the work of surveyors, navigators, and geodesists, seem to 
have quite forgotten that the clouds offer us still more fascin- 
ating problems. 

(4) Some years ago the various weather bureaus of the world 
agreed upon a year of steady work on the altitudes of clouds. 
Some observers adopted the strictly trigonometric method of 
altitudes and azimuths. Ifa theodolite is placed at A and an- 
other one at 2B, the observers endeavor to sight simultaneously 
on acloud at C. If they sight on the same point at the same 
time and observe the altitudes and azimuths correctly, then 
it would seem certain that with A 7? asthe base line they should 
be able to compute the linear distance of the cloud C and its 
altitude. But unfortunately a cloud has considerable size and 
there is never an absolute certainty that A and 72} observe the 
same point. Accordingly there arises a very interesting prob- 
lem as to what points they have observed. Oftentimes caleu- 
lations showed that the two lines of sight did not and could 
not intersect, so that the shortest distance between the two 
lines would seem to be the proper place for the cloud. You 
will find all the details of this problem in chance, or the the- 
ory of errors, as it is called, in a report by Ekholm and 
Hagstrom. 

(5) During that same year other observers used what is called 
the photogrammeter or the nephograph, which is simply a 
photographic camera mounted with altitude and azimuth 
circles. Photographs are taken of the same cloud simulta- 
neously, and from them we may proceed by two methods, 
(1) we may measure from the photographic plate the angu- 
lar bearings of various points in the clouds and determine 
the distance and dimensions of the whole cloud, or (2) we may 
proceed graphically, set the photographs up in a frame, re- 
producing as nearly as possible the original locations of the 
two cameras, and then, using threads as lines of sight, carve 
out in the air of the room a small model of the cloud itself. 
This latter process was, I believe, first carried out in England 
under the supervision of Prof. G. G. Stokes, the eminent 
mathematician, who was at that time a member of the Mete- 
orological Council at London. In fact, that council has often 
included some of England’s most famous men, and we are in- 
debted to them for a number of important methods in 
meteorology. 

(6) But perhaps the most fascinating as well as the simplest 
method of studying the clouds is by means of the nephoscope. 
This is a very simple instrument—merely a circular mirror 
held horizontally; you look into it and see the cloud by reflec- 
tion, which saves the trouble of twisting the neck to an uncom- 
fortable position. The mirror has a graduated circle corres- 
ponding to the azimuth circle; its center is marked by a dot 
or cross line and there are a few concentric circles drawn 
around that. At one side of the mirror is a light vertical rod 
holding a little knob, which may be raised or lowered and 
turned around to any azimuth, so that when one observes a 
cloud reflected at the center of the mirror he may so adjust 
the knob as to bring its image also at the center. But the 
cloud moves away and the observer must then move his eye 
so as to keep the knob covering the cloud until the knob and 
cloud disappear together at the edge of the mirror or cross 
some one of the concentric circles. In this process the knob 
is the center or intersection of two lines of sight, one from 
the cloud to the knob in its first position, and again from the 
cloud to the knob in its second position. The horizontal path 
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described by the intersections of these lines with the face of 
the mirror is a miniature of the horizontal path described by 
the cloud in the time required by the images to pass from the 
center to the rim. We obtain thus the direction of motion of 
the cloud and a horizontal line that may be converted into 
the angular zenithal velocity. The prettiest application of 
this instrument and perhaps the most elegant of all methods 
of determining the height and velocity of the cloud I have 
called the kinematic method. The idea is this: If we are in a 
boat or on a train, our motion is combined with the motion of 
the cloud. We seem to attribute our motion to the cloud, and 
the observed line is a resultant movement that you easily ob- 
tain by compounding movements or forces by the method of 
parallelogram of forces. If we move from A to B in the boat 
with our nephoscope, it is as though the clouds move from B’ 
to A’ in the parallel but opposite direction; but if the cloud is 
actually moving from /#’ toward X, then the result that we 
observe is the line #’ X’ as seen from the boat. This apparent 
regular motion we are to observe first when the boat is going 
from A to 2, and again when the boat is going in some other 
direction, such as 2 to C, or even when the boat is stationary, 
or when the boat directly reverses its movement, which we 
can most easily accomplish by carrying our nephoscope on a 
trolley or in a rowboat on a canal. Now, these two observa- 
tions, together with the known velocities of the boat, give us 
four known terms in a pair of trigonometric equations, from 
which, by elimination, we determine the altitude and the actual 
velocity of the cloud. The most difficult point is to determine 
the velocity of the boat, and the method is, therefore, best 
adapted to give accurate results when the nephoscope is being 
carried by a steady steamer or by a car that is pulled by a 
cable, going at a perfectly uniform rate of speed in different 
directions, as, for instance, through the streets of a city. 

(7) As another mathematical example, I happen to think 
just now of the so-called Poisson’s equation relating to the 
behavior of pure dry air when undergoing adiabatic changes. 
This is given in some works on analytical mechanics and is 
mentioned in the elementary works on physics. But the good 
student will appreciate it better if you will give him the demon- 
stration based on fundamental principles, which may be made - 
almost purely mathematical. 

When the same ideas are applied to the expansion and con- 
traction of moist air, with its changes from vapor into cloud 
and snow, we come upon a more complex problem in physics; 
but even this is so largely a question of pure mathematics 
that it may be included under that category, and I hope that 
you will make your scholars familiar with the elegant graphic 
methods introduced by Hertz, whose paper is fully translated 
in my “ Meteorology of the Earth’s Atmosphere,” and has been 
still more beautifully treated by Neuhoff in a German paper of 
1901, but not yet translated. Elaborate mathematical tables 
are given by Professor Bigelow in his “Report on Interna- 
tional Cloud Observations.” 

(8) The elementary text-books on physics often mention the 
theory of the wet-bulb thermometer and its use in deter- 
mining the moisture of the atmosphere, but they rarely give 
any satisfactory explanation of the process by which physi- 
cists have deduced the relation between the temperature of 
the wet bulb and the moisture in the air—that is to say, the 
rate of evaporation; but the process is not so difficult but 
that anyone who has studied a little of the law of diffusion 
can understand it, and, for brevity’s sake, I must refer you 
again to my Meteorological Apparatus and Methods. 


[To be continued. | 
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NOTES AND EXTRACTS. 


WORE OF THE WEATHER BUREAU. 


The following items in relation to some features of the 
work of the United States Weather Bureau during the fiscal 
year ending June 30, 1904, are reprinted from the recently 
published report of the Secretary of Agriculture: 

OBSERVATORY BUILDINGS. 


Carrying out the policy of the Department, the Weather Bureau has 
continued to cooperate with the leading universities throughout the 
country, and at the present time the relations existing are more intimate 
and the work done more important than at any time in the history of the 
service. Several universities and colleges have donated ground for the 
erection of buildings. Appreciation of the value of the work being done 
by the Weather Bureau has also been demonstrated by several universi- 
ties in placing at the disposal of the Bureau, without cost, office quarters 
in their buildings for recently established stations. The erection of 
buildings by the Weather Bureau saves the amount previously paid for 
rent of office quarters. 

FORECASTS. 


Weather forecasts for 36 and 48 hours in advance have been made 
daily throughout the year for each State and Territory, and special 
warnings of gales on the seacoasts, Gulf, and Great Lakes, and of cold 
waves, frost, heavy snows, floods, etc., have been issued when the ad- 
vices would benefit commercial, agricultural, and business interests. 
The North Atlantic and West Indian storm-warning service was con- 
tinued, and forecasts for the first three days out of steamers bound for 
European ports were issued daily at 8 a.m. and 8 p.m. In a number of 
instances European shipping interests were notified of the character and 
probable course of severe storms that were passing eastward from the 
American coast. Daily warnings and advices issued in connection with 
the injurious weather conditions of the year resulted in saving much 
property. 

RIVER AND FLOOD SERVICE. 


The floods of the year did not approach in character and importance 
the overflows of the spring of the year immediately preceding, when over 
100 human lives were lost, besides property valued at over $40,000,000. 
There were, nevertheless, severe floods at various times, and in the 
management of the work occasioned by them the river and flood service 
continued to demonstrate its usefulness and growing efficiency as a val- 
uable branch of the Weather Bureau. That there has been constant 
progress in the accuracy of its work is evidenced by the more specific 
and detailed character of the forecasts and warnings in localities where 
such exact work had heretofore been considered practically impossible. 
The service performed during the prevalence of the great winter ice 
gorges in the Susquehanna, Allegheny, and Ohio rivers, with their 
attendant floods, was especially noteworthy. These gorges were the 
greatest in the history of the localities, and that their great dangers 
were minimized is due in no small degree to the timely advices and 
warnings of the Weather Bureau. 

There were minor floods during nearly every month of the year, but 
each was amply covered by timely warnings. These floods were not in 
any sense alarming or dangerous, but they nevertheless attained sufficient 
importance to endanger a large amount of property. 

CLIMATE AND CROP SERVICE. 


The National weather and crop monthly and weekly bulletins and the 
annual summaries and monthly and weekly bulletins issued from the 
43 section centers, also snow and ice bulletins, daily bulletins issued in 
connection with the corn, wheat, cotton, sugar, rice, and fruit services 
during the growing season, and the special snow bulletins issued during 
the winter by the sections in the Rocky Mountain and Plateau regions 
have appeared regularly during the year, and have been of great value in 
affording timely information. 

DISTRIBUTION OF FORECASTS AND SPECIAL WARNINGS. 


The extensive distribution of daily forecasts by means of forecast cards 
has continued, and the railway, telegraph, and train services have sup- 
plied in the aggregate over 5000 railroad stations with bulletins, gen- 
erally posted in the waiting rooms, for the benefit of employees and the 
traveling public. The number of addresses on the rural free-delivery 
list has been greatly decreased as compared with that of the previous 
year, owing principally to the discontinuance of the afternoon forecast 
at some of the centers and the transfer of a large portion of this work 
to the free telephone service. The rural telephone lines are now the 
best and most economical means of distributing weather information. 
The forecasts are quickly disseminated, covering a large territory, with 
little or no expense to the Government. By arrangements made with 


two of the great trunk telephone lines of Ohio the daily morning fore- 
casts are now available for the use of more than 100,000 subscribers in 
that State, and the records indicate that nearly one-half of that number 
have taken advantage of the opportunity to get the forecasts in their 
homes within a few minutes after their preparation at the district center. 


MOUNT WEATHER METEOROLOGICAL RESEARCH OBSERVATORY. 


During the past year the main building of the Mount Weather Ob- 
servatory has been completed, while the power plant, the building from 
which balloon ascensions and kite flights are to be made, and the mag- 
netic building are being constructed. The physical laboratory for elee- 
trical and radioactive effects is being planned, the erection of which will 
take place in another year. Finally, a comprehensive physical observa- 
tory for photographing the sun directly and through the spectrum, for 
measuring radiation energy by actinometry and bolometry, with their 
allied equipment, will be required. This complex institution must grow 
up slowly, as plans can be matured along the best modern lines. When 
the equipment is ready we shall make and send out apparatus for the 
exploring of the atmosphere to altitudes of from three to ten miles. It 
is probable that many balloons will be simultaneously liberated from 
different stations, so as to get records of storms and cold waves from 
their four quadrants. With observations from the magnetic, the elee- 
tric, and the solar physics observatories, opportunity for study will be 
given to those who believe that the cyclonic and anticyclonic whirls that 
constitute storms and cold waves are mainly the result of changes in the 
amount of intensity of some form of solar radiation. It is the purpose 
to make the research at Mount Weather catholic in its broadness. 


WIRELESS TELEGRAPHY. 


The Department of Agriculture, through the Weather Bureau, was one 
of the first of the executive departments to take up, systematically, ex- 
perimentation in problems concerned with the development of wireless 
telegraphy. By this action research into the physical problems con- 
cerned in transmitting messages through the medium of ether waves 
was greatly stimulated in this country. Probably one of the best, if not 
the best, instruments anywhere made for the receiving of wireless mes- 
sages had its inception in the experimental work of the Weather Bureau. 
Recently a board was appointed by you to consider the whole problem 
of wireless telegraphy and the relation of the Government thereto. Its 
recommendations, which you approved, will result in the discontinuance 
of experiments along this line by the Weather Bureau, their transfer to 
the Navy Department, and the transfer to the Weather Bureau of all 
the meteorological work now being done by the Navy Department. 

LONG-RANGE FORECASTS. 


It is hoped the time will come when it will be possible to forecast the 
weather for coming seasons, to specify in what respect the coming month 
or season will conform to or depart from the weather that is common to 
the month or season; but that time has not yet arrived, and the officials 
of the Weather Bureau have been informed that they will best serve the 
public interests when they teach the communities they serve the true 
limitations of weather forecasting. 

EDUCATION IN METEOROLOGY. 


The Department is interested in the general introduction of meteorology 
into the courses of study provided by the universities and higher tech- 
nical institutions of the country. The mode of teaching and the results 
obtained were made an important part of the work of the Convention of 
Weather Bureau Officials that was held at Peoria, Ill., in September, 
1904. At an increasing number of educational institutions Weather Bu- 
reau officials, in addition to their regular duties and mainly outside of 
office hours, deliver courses of lectures on meteorology. 

TELEGRAPH SERVICE. 


To meet as far as possible the pressing demands for a wider distribu- 
tion of the daily telegraphie reports of observations, arrangements were 
perfected during the year for a very generous increase in the number of 
such reports telegraphed over circuits and as special messages, and 
while, for economical reasons, it is impossible to satisfy all demands in 
this respect, it is believed that the present distribution of reports will 
result in a much more comprehensive display of weather conditions on 
the maps and bulletins, and will give general satisfaction both to the 
public and to our officials charged with making district and local fore- 
casts. Submarine cables have been laid from Block Island, Rhode Island, 
to the mainland; from South Manitou to North Manitou Island, Michi- 
gan; from Flavel, Oreg., across the mouth of the Columbia River to Fort 
Canby, Wash.; and preparations are being made for laying one from 
North Nags Head to Manteo, Roanoke Island, North Carolina. 

The reorganization, at the beginning of the year, of the vessel and 
wreck reporting service of the Weather Bureau, with additional stations 
at Sand Key, Florida, and Southeast Farallon, California, has largely 
added to the effectiveness of this popular feature of the Bureau, and is 
much appreciated by maritime interests generally. Vessel and wreck 
reports are now furnished free of charge, except for telegraph tolls over 
commercial lines, to all corporations and individuals who may apply for 
them. Besides reporting passing vessels, an important service is ren- 
dered by these stations in connection with maritime disasters. 


INSTRUMENTAL EQUIPMENT, 


The Bureau has now 158 stations completely equipped with instru- 
ments by means of which an automatic record is made of the direction 
and velocity of the wind, the duration of sunshine, the amount and time 
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of beginning and ending of rainfall, and the temperature and pressure 
of the air. With one or two exceptions, the stations that are not at 
present so equipped are of slight importance or, in general, have all the 
instruments necessary for the satisfactory performance of their work. 
One hundred and fifty-nine steel towers, with the improved auxiliary 
equipment for the display of storm warnings, are now installed at as 
many stations distributed over the shores of the Great Lakes and the 
Atlantic and Pacific seacoasts. At77 of these stations high-power electric 
lanterns are used, and at the others improved oil lights. 


AN HONEST LONG-RANGE FORECASTER. 


In the Monruty Wearuer Review for July, 1904, page 322, 
under the title “Fake Forecasts,” we have expressed our re- 
monstrance against the publication of long-range weather 
forecasts that pander to the desire of the managing editor of 
a newspaper for sensational headlines, irrespective of reliabil- 
ity or public welfare. No principles known to conservative, 
reliable meteorologists warrant the publication of long-range 
forecasts of the details of local weather. We were very sorry 
to include in our list of offenders the name of one who has 
published some good contributions to meteorology; one who 
has been a close student of the weather map, but who was un- 
wittingly drawn into an attempt to make long-range predic- 
tions on a very slender basis and at a very great risk to the 
good name of science. “Science” is a term that can only 
be properly applied to facts, observations, principles, and 
conclusions that are recognized by the world of scholars as 
acceptable to all because well-founded and generally un- 
challenged. No one man’s hypotheses, deductions, generali- 
zations, discoveries, or theories form a part of the body of 
“science’’ until they have been fully published and have 
stood the test of public discussion. The scientific literature 
of the past two hundred years, and even of the past fifty years 
embraces hundreds and thousands of papers that have long 
since lost whatever importance they once had; in fact both 
societies and journals are on their guard against publishing 
that which is useless, to say nothing of being absurd and in- 
jurious. Science is conservative, not sensational. Those who 
publish their ideas first in newspapers, as though afraid to 
stand the racket of a quiz by their colleagues in the estab- 
lished societies or journals of science, are liable to deceive 
themselves, mislead the public, and finally come to grief them- 
selves. But we are pleased to find that our friend had com- 
mitted only the error of an enthusiastic but honest man, and 
we take great pleasure in publishing the following letter, in 
which he sets himself right before his fellow citizens and 
colleagues.—C. A. 

NORTHFIELD, Mass., November 11, 1904. 
Epiror MonrHLY WEATHER REVIEW. 


Deak Str: It has been brought to my attention that in a recent number 
of the MONTHLY WEATHER REVIEW I am classed among long-range fore- 
casters who work ‘‘against all recognized principles of meteorology.” 
As nothing could be further from the truth, and as I have done no work 
of a forecasting nature for many months, I should like to correct such a 
view, for I am diametrically opposed to all such humbuggery, and utterly 
fail to comprehend where such an opinion had its inception. The only 
long-range forecaster who ever made regular predictions, whose work 
seemed to me to have an iota of common sense in it, was your old servant 
Dunn, | Mr. E. B. Dunn of the Weather Bureau office in New York, not 
Mr. Lawrence Dunne of Alabama] and I have never looked into his work 
enough to overcome my prejudices against it on general principles. My 
own experiments abundantly satisfied me, first, that long-range work as a 
steady plan of procedure was inoperative, and, second, impracticable un- 
less mixed with guesswork, i.e., lying. You are welcome to use enough 
of this letter to right the error as regards myself, and, it may be, reaffirm 
your position, provided that you correctly state myideas. While I have 
been requested to give a statement of my position through the columns 
of widely circutaied neutral mediums, I would much prefer to convince 
those with whom I have long colabored through the official organ which 
has done me an injustice, though by means of some unknown source of 
misconception, I have no doubt. 

Having corrected, as above, the false impressions that seem to have 
been created, I will, as briefly as consistent, give the results of my investi- 
gations of practical long-range forecasting, which will, I think, reiterate 
your own private and expressed convictions. I will first state that I 
wrote the Chief of Bureau in the year 1903 asking if there was no way 
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in which a practical weather worker who had recently passed the age 
limit, but who had previously passed the meteorological examination by 
a good number of points, could enter the service, as by reexamination. 
I received a curt if not a courteous negative. [The Chief of Bureau 
can not change the rulings of the Secretary of Agriculture or of the Civil 
Service Commission.] Having the wish to do something of benefit to 
the community in the field to which I was most particularly adapted, I 
started a weather forecast business and found, among other things: 

First. That the public wants long-range forecasts regularly, and 

Second. That it is impossible to make any such with sufficient correct- 
ness. I doubt if a Weather Bureau official who has ever made one short- 
range forecast privately thinks it impossible to make a single long-range 
forecast. Even the MONTHLY WEATHER REVIEW occasionally hints at 
the backward extension of great atmospheric changes, lasting perhaps a 
week—just as the giving away of a dam would slant the level of the 
water with increasing velocity, beginning at the dam. 

Third. The editor of one daily paper carefully studied my three-day 
forecasts, admitted they were as correct as could be expected for two 
days, and then wanted them to cover more time as thoroughly. I should 
recommend that such newspapers try to have Congress appropriate half 
as much more if they want three-day forecasts, and, still more if they 
want a few hours’ notice given of ‘‘ tornadoes.” People who think it 
doesn’t take money to save money by weather predictions must be 
ignorant enough to support goose-bone and other theories, including 
astrology, moonshine, and bombs. 

Fourth. The editor of a second daily paper studied my work most 
carefully and has been writing me ever since to recommence it. 

Fifth. Various other editors either wanted me to furnish such stuff 
very cheaply or else to make exciting predictions, or with impossible 
regularity, which would necessitate lying. I would not do anything of 
the kind, and naturally object strenuously to being classed among those 
who sacrifice honor for profit. 

Sixth. The people generally throughout the region covered by the 
last ‘‘ cold winter ’’ expect another colder than the average. Here is a 
whole people making a long-range prediction. Can all the people fool 
themselves some of the time? Or could a specialist not make such a 
prediction ? 

Seventh. As the result of my work, leading reputable papers, etc., 
began having their own ‘three-day predictions.” Where these have 
been justified they have been continued. If I proved my three-day pre- 
dictions were as good or better than 83 per cent correct, why should 
the Civil Service rules absolutely exclude a man of thirty-five years from 
his country’s service in his chosen and peculiar profession ? 

Eighth. That the Weather Bureau gets the credit for all such paid for 
work, where the furnisher does not get part pay in advertising. Thus, 
if the incog. work is good the Bureau is helped, and if bad, to use the 
A B C argument, the people relish it or they wouldn’t support the paper 
in using it. When it is not incog., if it is good, it is a reflection on the 
Bureau for not having such men in its employ, and if bad it should carry 
its own condemnation. However, in my case, I furnished my own name 
for the editors to do as they saw fit with, and that leads me to remark: 

Ninth. As the Weather Bureau is like the Government ‘of, for and by 
the people,’’ can there be harm in discreet persons using it not only pri- 
vately but publicly if honorably giving it due credit in their work ? 
Wherever I have been the Weather Bureau officials have been helped, 
(and so the general service,) more than I, by the value of my work. 
Sensational predictions are almost never justified, though the Minnesota 
type of a West Indian tornado should have been heralded several hours 
in advance, if that would not have resulted in more deaths from fright 
than it would have prevented. 

Tenth. An editor in Duluth, Minn., said that all weather predictions 
were injurious to his paper; if you predict fair the advertisers would 
have advertised any way, and if you predict rain they wouldn’t adver- 
tise at all. That argument is about as old as the age of man. 

Eleventh. I obtained the most peculiar assortment of ideas from edi- 
tors from Chicago to St. Louis and Winnipeg, including all sorts of fore- 
easting ‘‘ from stocks to eternity.’’ Confining myself strictly to weather, 
it seems that the people ‘‘as a whole’ have got to be educated ‘‘ up” 
to ‘‘long-range forecasts” before they can be satisfied with what few 
they can ‘‘ gamble on,’’ and the various newspapers who used these gen- 
erally ‘‘ kicked "’ if they couldn't dig out at least a terrible hailstorm or 
blizzard every time. 

Twelfth. I established the great principle that the appearance of a 
cool wave within the field of observation is the surest sign of all weather 
changes in that field that siiort-range predictions can foretell. If I 
made that fact emphatically understood by those sufficiently conversant 
the result of my labor is a success. 

So as I reluctantly abandoned trying daily long-range newspaper fore- 
casts for that part of North America, preferring honor to money, I would 
deeply appreciate the favor if you can conveniently set me right again 
with your readers. 

Sincerely, ALTON D. ELMER. 


METEOROLOGICAL COURSE AT WILLIAMS COLLEGE. 
In response to an inquiry by the Editor we learn that Prof. 
Willis I. Milham, Director of the Field Memorial Observatory 


4 
b- 

m 

C- 

i 

ir 

n 

it 

n 

n 

t 

e 

Ss 

t 

~ 

l 


518 


. Williams College, maintains an excellent course in meteor- 
ology. 

This course occupies the first half year of each annual ses- 
sion. It is based on Davis’s Elementary Meteorology, but 
much outside material is given in the form of lectures. In 
order to systematize the work, a syllabus covering both text- 
book and lectures is closely followed, but in this the order of 
topics is rearranged from the work by Davis to suit the needs 
of Professor Milham’s classes. 

Additional practical laboratory work is also imposed, consist- 
ing in the use of apparatus for observations, work on meteoro- 
logical statistics, essays or short theses on special subjects, and 
work with the weather map in making forecasts. The follow- 
ing is the first page of the list of problems relating to statistics: 


Monthly extremes of temperature for March, April, and May at Wil- 
liamstown, Mass. 

Monthly extremes of temperature for July, August, January, and 
February at Springfield, Mass. 

Ice days at Amherst, Mass. 

Normal absolute yearly range of pressure at Amherst, Mass. 

Difference in temperature between Amherst and Williamstown, Mass. 

Freezing days at Amherst, Mass. 

Constancy of mean annual temperature at Amherst, Mass. 

Extremes of temperature for January and July at Albany, N. Y., as 
compared with those at Williamstown, Mass. 

Monthly extremes of temperature for July, August, January, and Feb- 
ruary at New Haven, Conn. 

Monthly extremes of temperature for December, January, and Febru- 
ary at Williamstown, Mass. 

Extremes of temperature for July and January at New York, N. Y., as 
compared with those at Williamstown, Mass. 

Difference in temperature between Albany, N. Y., and Williamstown, 
Mass. 

Monthly extremes of temperature for July, August, January, and Feb- 
ruary at Minneapolis, Minn. 

Difference between mean monthly temperatures computed from hourly 
observations and 4 (max. + min.) at Amherst, Mass. 

Annual barometic variation at Amherst, Mass. 

Monthly extremes of temperature for July, August, January, and 
February at New York, N. Y. 

Monthly extremes of temperature for June, July and August at Wil- 
liamstown, Mass. 

Monthly extremes of temperature for September, October, and Novem- 
ber at Williamstown, Mass. 


The following list contains some of the special topics on 
which essays must be written by the students. 


Lightning. Maximum and minimum thermometers. 
Waterspouts. Ocean and lake temperatures. 
Blizzards. Tornadoes. 


Weather proverbs. 


Artificial rain. 
Sunspots and rainfall. 


Foehn and chinook. 
Sunset colors. Snow line. 
Thermometer shelters. River stages. 


During the current winter the students and various voluntary 
observers will carry out a special investigation into the dis- 
tribution of abnormal low temperatures in neighboring val- 
leys and the vertical temperature gradient during still clear 
nights.-—C. A. 


WEATHER BUREAU STATION AT CHARLES CITY, IOWA. 


By CLarence J. Root, Assistant Observer. 


A new Weather Bureau station was opened at Charles City, 
Floyd County, Iowa, on November 1, 1904. The longitude of 
Charles City is 92° 38’ W., latitude 43° 04’ N., and elevation 


‘It was at Williams College that the eminent meteorologist, Prof. 
John Henry Coffin, was professor of natural philosophy, 1839-1843, and 
here he established our first mountain observatory for meteorological 
work, i. e., that on Mount Greylock, where continuous self-registering 
instruments were maintained for two years. ‘‘Coffin’s Winds of the 
Northern Hemisphere,’’ Smithsonian, 1851, is still one of the great store- 
houses of data relative to both the upper and lower clouds and the 
winds. The elaborate work, ‘‘ Winds of the Globe,” 1873, was quite an 
epoch in American meteorology. Professor Coffin was born in North- 
ampton, Mass., 1806, September 6, and died in Easton, Pa., 1873, Feb- 
ruary 6. He was a graduate of Amherst College, and, after leaving 
Williams College held the position of professor of mathematics and as- 
tronomy in Lafayette College at Easton, Pa., until his death, when his 
son, Selden J. Coffin, succeeded him. 
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1015 feet above mean sea level. The city is situated in the 
valley of the Cedar River and is partially surrounded by hills 
ranging in height from 50 to 68 feet above street level. The 
station is located one block from the river. It is furnished 
with a full instrumental equipment, the wind instruments and 
electrical sunshine recorder being mounted on a 50-foot steel 
tower, in the base of which the thermometer shelter is sus- 
pended. The rain gages have a ground exposure in the yard. 
Two observations will be taken daily and the usual records 
kept. 


METEOROLOGY IN NEW SOUTH WALES, AUSTRALIA. 


Two important steps looking to a higher appreciation of 
meteorology have lately been taken in Australia. The first 
relates to the introduction of the so-called nature study in 
the public schools. In February last the Department of Pub- 
lic Instruction issued a syllabus of instruction to guide the 
course pursued by the teachers in schools under that depart- 
ment. This gives suggestions and instructions as to methods 
of teaching in the different grades from the kindergarten to 
the seventh class, or children of the age of fourteen or fifteen. 
Throughout this course the observation of nature is incul- 
cated. Thus, in the lowest or first class the beginners receive 
a series of lessons on plant and animal life, and cultivate plants 
and flowers in the ground or in pots, observing the various 
stages of development. They use sand trays for modeling 
representations of the geographical features; they observe the 
appearances of the sky. In the second class the same course 
is pursued, but is applied to more difficult subjects. The ob- 
servation of sky phenomena is continued and the effects of 
seasonal changes are observed. In the third class ‘Observing 
and recording simple meteorological phenomena and seasonal 
changes, with lessons based on these observations.” In the 
fourth class we read “Physical features associated with the 
chief towns, with climatic conditions and commercial products; 
lessons on climate and atmospheric phenomena.” In the fifth 
class “A course of experimental lessons in some branch of 
elementary science; lessons bearing on agricultural pursuits, 
with such scientific principles as will enable the pupil to 
understand the reasons, etc. 

The whole course is adapted to direct the attention of the 
youth toward the studies and sciences that have a practical 
application in everyday life. 

The second important meteorological feature is a so-called 
new departure, namely, the publication of a daily weather chart 
in the Daily Telegraph, which is the principal newspaper of 
the colony. We are indebted to Hon. Andrew Noble for copies 
of the Daily Telegraph of October 12, 13, and 14, containing 
the very first charts with isobars and winds. Such charts will 
undoubtedly educate the people to a condition of intelligence 
that ought to render impossible a repetition of the numerous 
rain-making schemes and other evidences of deplorable ignor- 
ance that were manifested during the recent terrible and dis- 
astrous drought. We quote the following from the Daily 
Telegraph of October 12. 


The inclusion of meteorology in the new public schools syllabus has 
directed special attention to consideration of weather conditions. Cor- 
respondents, including a number of public school teachers, have applied 
to the Daily Telegraph for amplified daily information on this subject 
and the meteorological branch of the Sydney Observatory also has been 
requested to furnish details of the weather conditions and atmospheric 
pressures, the information upon which the weather forecasts are made. 

The Daily Telegraph has arranged to publish daily a chart showing 
the principal features of weather conditions, ineluding the high and low 
pressure isobars. Where possible the rainfall area will be indicated, 
and conditions on the coast will also be given. 

This chart will be prepared from information supplied by Mr. H. PM 
Hunt, the acting meterologist of this state. The publication of isobaric 
charts will enable students with their local knowledge of physical sur- 
roundings to anticipate in detail their probable weather more completely 
than is possible at the central office, where precise knowledge of local 
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peculiarities is lacking. In framing forecasts at the observatory, Mr. 
Hunt explains, a wording is used sufficiently comprehensive to appiy as 
nearly as possible to the whole of the state, and until detailed topogra- 
phical charts are available, it would be useless issuing other than general 
forecasts. 

INFLUENCES ON AUSTRALIAN WEATHER. 

Briefly describing the origin of Australian weather, Mr. Hunt recently 
explained that in the latitude of Australia the general movement of the 
air is from west to east; in fact, there is a great atmospheric stream 
always traveling eastward. This stream varies in velocity relatively 
from a few miles at the earth’s surface, where friction retards motion, 
to a very much greater velocity in the higher levels. This easterly drift 
is by no means uniform in motion, but is divided up into a number of 
irregularities, known as anticyclones and cyclones or barometric highs 
and lows, respectively. To the anticyclone must be given first place as 
the great control system, determining the air movement which gives us 
our weather in the Southern Hemisphere. 

«Although our rainfall is more immediately due to ascending convec- 
tional motion within the cyclone, it must be remembered that the energy 
of the latter is largely derived from, and its position governed by, the 
former, to which it acts the part of a secondary. These anticyclones or 
controls travel eastward with a normal daily velocity of 400 miles, but 
there are wide departures from this normal and sometimes the easterly 
translation for a single day may be as much as 1000 miles, and there 
may be within the lower levels, so far as the position of Australia is 
concerned, no forward movement of the atmospheric stream, when the 
anticyclone remains stationary for days over our mainland, as often 
occurs during the winter months, or there may be an actual retrogres- 
sion, but any backward movement rarely lasts. All our weather 
phenomena may be said to be due to the varying intensity, and to the 
altered position day by day of these high and low pressure areas.” 

THE CHART EXPLAINED.—INTERVIEW WITH THE ACTING METEOROLOGIST. 


The acting meteorologist (Mr. H. A. Hunt) furnishes the following de- 
tails respecting the publication of a daily isobaric chart: 

«The curves on the above chart represent lines of equal barometric pres- 
sure, known as isobars, and are drawn through simultaneous barometer 
readings received daily from 90 or 100 stations throughout Australia. 
These are carefully plotted on blank maps, after corrections for varying 
temperature and altitudes have been applied, together with those for in- 
dex and gravity. If these charts are carefully studied from day to day, 
it will be noticed that a general translation takes place to the eastward 
with varying rates, occasionally halting, and in remote instances showing 
aretrogression. It will also be observed that at times the whole of the 
systems, anticyclonic, and cyclonic, are occasionally impelled to and from 
the equator. 

**The pressures (high and low) which for the moment are lying over 
Australia, constitute a link in a vast atmospheric stream or belt sur- 
rounding the earth, which is fed by return currents from the equator and 
the poles. Alike belt exists in the Northern Hemisphere in a similar 
zone. The mean latitude in which these belts travel varies with the sea- 
sons, and they are drawn to and from the equator as the sun goes north 
and south. Mr. Russell, in his paper on ‘ Moving Anticyclones in the 
Southern Hemisphere,’ determined the mean easterly rate of progress 
at 400 miles per day, any variation in which rate brings about a break in 
the normal weather sequence, as also does a variation of path from the 
normal latitude for each period of the year. 

‘*Were the rate and latitude of this belt constant, weather anticipa- 
tions would be a very simple matter, but these occasional deviations 
render them very complex. 

“The normal cyclonic systems of the Southern Hemisphere take the 
form of depressions, in shape not unlike an inverted capital letter V, 
the apex of which forms a wedge between the links or anticyclones in 
the anticyclonic belt. The isobars of these low pressures undergo a 
straightening in high latitudes, until they become parallel, and control 
the westerly trade winds, familiarly known as the ‘ Roaring Forties.’ 

“Similar isobaric formation exists in the equatorial zones, the mon- 
soonal Vs or wedges extending southward between the anticyclones 
from the tropical low-pressure belt, more especially during the summer 
months. 

**Occasionally these V-shaped depressions extend so far northward or 
southward by reason of occasional variations in the movements of the 
anticyclones—a neutral or dormant area intervening—that with an ac- 
celeration in the rear high-pressure system a portion of the V-pressure 
system is apparently imprisoned between the two anticyclones, and a 
violent cyclone is the result, such as caused the recent Nemesis storm. 
This is one of the principal causes giving rise to cyclones in the Southern 
Hemisphere, another being what is known as a backing or retrogressive 
movement, which is brought about in the following manner: An anti- 
cyclone, moving eastward, collides with a V-shaped depression that for 
some as yet unexplained reason has remained stationary, or a depression 
backs on to the easterly isobars of an advancing anticyclone. Both 
actions give rise to a steepening of gradients, with violent wind results. 
One memorable instance of this type is that known as the Ballarat storm 
in 1892, when a V-shaped depression over the Tasman Sea backed on to 
a high pressure to the west of Tasmania. Other instances with like 
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eventuations occur when incipient depressions visit the coast of New 
South Wales from the northeast tropics, resulting in violent cyclones 
such as caused the Maitland gale.”—C. A 


HAWAIIAN CLIMATE AND CROP SERVICE. 


We learn from Mr. A. McC. Ashley, Section Director of the 
Weather Bureau at Honolulu, that he is now receiving reports 
from 116 stations in the Hawaiian Islands, distributed as fol- 
lows: Hawaii, 42; Maui, 18; Oahu, 25; Kauai, 28; Molakai, 1; 
Lanai, 1; Kahoolawe, 1. 

Only 23 of these, including the last three on the list, are 
equipped with thermometers, but this number will be mate- 
rially increased. Many of these stations reported to the former 
Territorial Service, but the exposure of the rain gages and the 
preparation of reports has been to some extent lacking in uni- 
formity, and Mr. Ashley will endeavor to reduce the whole to 
a homogeneous system. It is hoped that the publication of 
regular monthly reports may begin early in 1905.—F. O. S. 


ANTARCTIC METEOROLOGY. 


At the recent International Geographic Congress, whose 
meetings where held in Washington, New York, St. Louis, and 
elsewhere, the antarctic explorer, Mr. Henry Arctowski, who 
had charge of the recent Belgian Antarctic Expedition, deliv- 
ered an interesting address, from which we make the following 
extracts: 


Only a few years ago we knew nothing, or nearly nothing, of the ant- 
arctic climates, as the first wintering in the south polar regions was that 
of the Belgica, which only dates from 1898. 

The publication of the results of our meteorological observations is at 
last nearly completed, and the five reports already published on the 
hourly meteorological observations—on the clouds, on snow and frost, 
on optical phenomena of the atmosphere, and on the aurora australis— 
make it possible to judge of the contribution to antarctic meteorology 
brought back by the Belgian Antarctic Expedition. 

The study of the results which we have obtained convinces me that all 
this work is only the wedge started into the unknown, and from this 
eritical point it is fortunate that the expedition of the Belgica was fol- 
lowed so closely by those others which have in such a short time en- 
riched our knowledge by great geographical discoveries and a mass of 
scientific material, the publication and discussion of which shall, unfor- 
tunately, take many years. But, notwithstanding all the importance of 
the results obtained by the Belgica, Southern Cross, Gauss, Discovery, 
Antarctic, and the Scotia, I consider the whole of these new acquisitions 
to science as being only a work of orientation—provisory work. 

If all the expeditions, in whose happy return we rejoice, had wintered 
simultaneously, and if they had been seconded by stations, which could 
have been easily installed on the subantarctic islands, the discussion of 
the whole of those observations would probably have revealed not only 
the exact position of the isotherms and the isobars all around the south 
polar ice cap, but also the course of the tempests, and, perhaps, even the 
laws of the general circulation of the atmosphere in the Antarctic; 
whereas, on the contrary, because of the conditions in which the several 
winterings were made, we shall only have climatological data and a 
series of questions simply touched upon but not resolved in everything 
concerning the dynamique of the atmosphere. 

The thing is to have as great a number of stations as possible work- 
ing, all simultaneously, not only in view of accumulating the figures 
resulting from the ordinary hourly meteorological observations, but, 
first of all, in view of enriching our knowledge of the meteorological 
conditions of the upper regions of the atmosphere by experiments with 
self-registering instruments mounted on kites and by continuous study 
of the clouds, especially of their height and the direction and speed of 
their displacement. 

The stations must be sufficiently near one another to permit, after the 
return of the expeditions, the drawing of daily synoptic maps, or even 
hourly, for the most interesting cases, and it is only under such condi- 
tions that we shall succeed in learning the usual tracks of the cyclones 
which are observed in the subantarctic regions all around the polar ice 
cap, and about the displacement of which we do even know whether 
they converge toward the pole, following a spiral track, or if, on the 
contrary, the depressions are formed on the borders of the ice (there 
where the isotherms are very close together) and go, leaving the polar 
circle, in a northwestern direction. The clouds, as well, must be studied 
very carefully, so that the distribution of the systems of clouds in the 
barometric depressions may be established exactly, and in this respect 
the Antaretie regions may give us very precious information. 

From the detailed study of the clouds that Dobrowolski undertook 
and carried out on board the Belgica, we can deduct that those cloud 
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masses which he has called ‘“‘ system clouds " form huge layers, generally 
discontinuous (at least at their borders), where the undulations may be 
distinctly observed. 

The clouds show us the long waves which must necessarily be formed 
between two layers of air sliding one over the other and between which 
clouds are interposed. 

However, Dobrowolski’s work should be continued, and the only way 
to bring it toa satisfactory end and to resolve the fine problems of atmos- 
pherie dynamics which are still awaiting a definite solution is to have 
good observers distributed at a series of stations sufficiently close to- 
gether so that the same system of clouds might be studied simulta- 
neously through its whole extent. If we look forward into the question 
of the scientific exploration of the Antarctic regions the idea of an inter- 
national cooperation, of the concentration of all efforts toward one and 
the same end, this idea must necessarily pursue us. . 

The Cape Horn region and the lands situated farther south seem to me 
very favorable for the establishment of a polygon of stations, the chosen 
places being Falkland Islands, Staten Island, one of the islands of Diego 
Ramirez, and the lighthouse of Los Evangelistas; then the South Georgia, 
Sandwich, Orkney, and South Shetland islands; lastly, a station on the 
coast of Graham Land, another at the wintering station of Nordens- 
kjold, for example, and two floating stations—one in the region of the 
drift of the Belgica and the other in the Weddell Sea. We would have 
in this way a polygon of posts of observation sufficiently large, and com- 
posed at the same time of points sufficiently near together. 

The expenses of such an undertaking might be counted as follows: 

A ship wintering in the ice in the region of the drift of the Belgica, 
$100,000. 

A second ship in Weddell Sea, $100,000; a third, exploring the edge of 
the pack and studying the variations of the distributions of the ice and 
making oceanographic researches during the whole year, $100,000. 

The first and second may install each a station on the Antarctic lands, 
and the third, in two cruises, the four stations on Sandwich, Georgia, 
Falkland, and Shetland islands—let us count six stations at $30,000 each. 

And, lastly, as for the region of Cape Horn, there is already a good 
meteorological station on the Island Afio Nuevo, near Staten Island, 
while that one of the lighthouse of Los Evangelistas would probably need 
a special staff and instruments, and so let us simply count Diego Rami- 
rez, $20,000, and a mountain station, for example, on the summit of the 
mountain called Bonnet de la République, near Llopotaia, the installa- 
tion and all the working expenses of which would not exceed $30,000, 

The entire expenses of such an undertaking, then, would not, as you 
see, exceed $530,000. 

If you will bear in mind that this expense would be divided between 
the different nations taking part in this expedition, and that, aside from 
the meteorological work, other researches, oceanographic, ete., would 
certainly be undertaken, you will see that the proposition which I sub- 
mit could be easily realized, and that our knowledge of the physical con- 
ditions of the globe would be enriched by an enormous amount of new 
scientific data, for the acquisition of which it is worth while to sacrifice 


the money and necessary efforts. 


DEFLECTION OF THUNDERSTORMS WITH THE TIDES. 
May Court House, N. J., November 9, 1904. 


Prof. L. Moore, 
Chief of U. S. Weather Bureau, Washington, D. C. 

Srr: In the August issue of the MonrHLY WEATHER REVIEW, I note, 
with interest, an article from Mr. George L. Lovett, of Cape May, N. J., 
regarding the deflection of thunderstorms by the tides as they pass 
up and down the Delaware Bay. 

I wish to concur with him as to the facts as stated, from several years’ 
observation. 

It is a common occurence, during the summer months, to witness 
heavy cumulo-stratus clouds passing up the bay with the rising tide, 
and down the bay with the falling tide, but more frequently do they 
pass up. At Cape May Court House, N. J., which is twelve miles from 
Cape May and about three miles west of the ocean, it is seldom we have a 
thunderstorm simultaneously with a falling tide, but usually with the 
beginning or on top of the flood tide. If, as occasionally occurs, a storm 
comes on the ebb tide, it is generally heavy and accompanied with dan- 
gerous lightning and heavy winds, It is the invariable practise of our 
baymen, on observing a ‘‘ squall rising" as they term it, during the ebb 
tide, to seek shelter before the flood tide makes, when they look for the 
storm to break forth. 

Another phenomenon is, that thunderstorms more frequently either 
follow the Delaware Bay or cross the cape in close proximity to the 
Tuckahoe River basin. 

Cape May Court House is nearly midway between Cape May on the south 
and the Tuckahoe River onthe north. Now, onthe ebb tide, when storms 
are passing down the Delaware, they are liable to either cross the cape 
in the vicinity of Woodbine and pass down the Tuckahoe River basin, 
with the tide to the ocean, and on the flood tide from the ocean across 
the cape to the bay, or pass down the Delaware past Cape May, thus avoid- 
ing a belt across Cupe May County, with Cape May Court House as the 
center. 
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This is evident by the following normal annual precipitation as given 
in the annual report of the New Jersey Weather Service: Ocean City, 
1900, 43.94inches; Atlantie City, 1903, 43.71 inches; Woodbine, 1903, 43.68 
inches; Cape May, 1903, 43.88 inches, and Cape May Court House, 1903, 
41.13 inches. 

From these figures it will be observed that Ocean City, situated near 
the mouth of the Tuckahoe River, receives a larger rainfall than either 
Atlantic City at the north or Woodbine or Cape May Court House at the 
south; that Woodbine, being situated farther from the river, receives less 
rainfall; that Cape May situated at the cape receives a large rainfall, and 
that Cape May Court House, beingin the center of the belt, receives the 
least rainfall. On investigation of the reports it will be found the differ- 
ence is noted during the summer months, or during the thunderstorm 
— thus showing that the thunderstorms follow the rivers with the 
tides. 


Yours, very respectfully, 
L. T. GARRETSON, 


Voluntary Observer. 


WEATHER BUREAU RECORDS. 


By virtue of Instructions No. 210, dated December 16, 1904, 
a number of changes will be made in the forms and records, 
which must be carefully considered by those of our colleagues 
throughout the world who are studying Weather Bureau data. 
Perhaps the most troublesome change is that depending on 
the adoption of local standard hour meridians instead of the 
uniform seventy-fifth meridian time that has been so con- 
venient for meteorological, magnetic, and seismic work. We 
make the following extracts from the report of the board on 
the revision of forms, which report goes into effect January 
1, 1905: 


1. The adoption of a form to be known as the Daily Local Record. 
* * * This form provides for the entry of the hourly temperature 
readings; the hourly amounts of precipitation, with the time of begin- 
nings and endings; the hourly sunshine; the hourly wind direction and 
velocity, and the hourly maximum wind velocities when above a certain 
limit, which limit will vary for the different stations. It also provides 
for entering the character of the day, the total sunshine in hours, pre- 
vailing wind direction, and other data; and a diagram is provided on 
which the daily temperature and pressure curves may be platted, if de- 
sired. Space is also provided for the entry of abnormal conditions, 
severe storms, and other matter not expressed by the instrumental read- 
ings. Anextra horizontal column, without heading, has been provided for 
the entry of data of excessive precipitation, now recorded on the back of 
Form 1017—-Met’'l, or other data, a record of which may be of sufficient 
importance to retain at the station. In short, it has been the aim to em- 
body in the Daily Local Record form a complete history of the weather 
oftheday. * * * 

2. In the matter of compiling the hourly readings of the various in- 
struments the board is of the opinion that sufficient compilations of the 
hourly barograph readings have been made, and it therefore recom- 
mends that Form 1026-Met’l, Barograph, be discontinued on Decem- 
ber 31, 1904, at all stations now rendering said form. In regard to 
temperature the board is of the opinion that this element, aside from its 
purely climatic value, has sufficient public interest to warrant the tabu- 
lation of hourly values, as at present, but after tabulations are made 
and means found for a period of twenty years no further sums and 
means of the daily and hourly values need be made. 

The hourly records of wind direction and movement are important, 
especially to Lake and sea-coast stations, and at some points in the in- 
terior. Since frequent changes in the exposure of wind instruments have 
been made in the past, and since it is probable that such changes will 
continue to be madein the future, the matter of determining monthly 
and seasonal normals becomes exceedingly difficult. Each exposure of 
the anemometer forms, in itself, a separate and distinct record, and 
should be treated as such. Unless a series of comparative readings are 
made between the old and new exposures a combination of the two series 
in a general mean is not satisfactory. Therefore, when a removal is to 
be made, a series of comparative readings, extending over at least a year, 
should be made whenever practicable. It is believed that these data 
should continue to be tabulated as at present. At those stations where 
an undisturbed and continuous exposure has been had for a period of ten 
or fifteen years, it is quite probable that fairly accurate normals could 
be obtained, and those stations might be authorized to cease computing 
sums and means. 

3. Form 1001-Met'l. The board recommends the adoption of a new 
Form 1001-Met'l. * * * The newform retains pages 2, 3, 6, and 8 of 


'These normals are based on the following length of record: Ocean 
City, eleven years; Atlantic City, twenty-seven years; Woodbine, eleven 
years; Cape May Court House, fifteen years. The normals are there- 
fore not comparable with one another.—F. O. S. 
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the present form substantially as they are. These pages, it may be re- 
membered, provide for the 8 o'clock and special observations. The last- 
named page has been brought forward and takes the place of the in- 
structions which now stand on page 4 of the present form. Page 5 of 
the present form, * Wind, number of miles and length of time from,” 
has been stricken from the new form. 

The board recommends that no further compilation be made of the data 
now recorded on page 5, Form 1001-Met’l, after December 31, 1904. The 
new form contains four additional pages on which it is proposed to enter 
the hourly temperatures, the hourly wind directions and velocities, and 
the hourly sunshine. These four pages replace the present Forms 1026— 
Met’l, Thermograph; 1021 Met’l, Hourly Wind Direction; 1022 Met’'l, 
Hourly Wind Velocity, and 1070-Met’l, Hourly Sunshine. In other words 
the board has consolidated with Form 1001-Met’l four additional forms, 
and has thus brought together, in compact shape, information that is 
now carried on four different papers. The board desires to invite atten- 
tion to the fact that the adoption of the above recommendations obviates 
the necessity of press copying the forms just mentioned. 

The copy of Form 1001-Met’l retained at station will contain only a 
record of the observations at 8 a. m. and 8 p. m. (seventy-fifth meridian 
time), the special observations, and the summary of temperature and 

recipitation on page 8, except that the beginnings and endings of rain- 

fall will not be entered on the last-named page. The beginnings and end- 

ings of rainfall will appear on the Central Office copy, however, in seventy- 

fifth meridian time, and the total precipitation there given will be for the 

period midnight to midnight, local standard time. 
* * * * * 

6. The board recommends that all instrumental records.and the Daily 
Local Record be kept on local standard time, but that all data intended 
for the Central Office shall be recorded on seventy-fifth meridian time, 
except that the hourly temperature, the hourly records of wind velocity 
and direction, and the hourly sunshine shall be entered on local standard 


e. 

7. The board recommends the discontinuance of the present form of 
Daily Journal and the substitution therefor of * * * a report to 
contain a description of unusual or remarkable atmospheric phenomena 
that have been observed during the month, and any matters that seem 
to eall for special mention. It is not the intention that entries shall be 
made for each and every day of the month, but rather that a succinct 
narrative be given of the important events of the month, such as the 
occurrence of severe storms, cold waves, thunderstorms, or the preva- 
lence of abnormal conditions extending over several days. It is believed 
that a copy of the notes made for the Daily Local Record will, as a rule, 
meet the requirements of the Central Office. This shall be known as the 
Monthly Meteorological Report. 

8. The board recommends that the following data be no longer re- 
corded: 

(1). Extreme wind velocity. This information is of doubtful value. 
It must always be accompanied by a statement of how it was obtained, 
and it is liable to be confused with maximum velocities for five-minute 
periods; moreover when high velocities are attained it is difficult to 
accurately read them from the wind sheets. 

(2). Number of days with mean temperature below 14° and 32°, and 
above 41°, 50°, 59°, 68°, 77°, and 90°, as recorded in the summary of 
Form 1001-Met'l, Form 1002-Met’l, and the Means Book. These data 
have been compiled for a number of years. They have not yet been 
used, so far as known to the board, in any manner. They can be ob- 
tained, if desired, from other records, and it is therefore believed that 
time and space can be saved by discontinuing their further compilation. 

10. The board recommends that the present Means Book be known, 
hereafter, as the Climatological Record. It further recommends that 
the manner of entering the data therein, or the form of the volume, be 
changed as follows: Instead of entering the several elements for each 
month consecutively on seven pages, as at present, let them be grouped 
under several general heads, as Pressure, Temperature, Precipitation, 
ete., according to the character of the data, and entered separately. 

* x * * * ~ 

Finally, the board believes that the Climatological Record should con- 
tain the following data: 

Pressure (reduced to sea level).— Highest; lowest; mean; absolute 
monthly range. 

Temperature.—Monthly mean, departure from the normal; mean 
monthly maximum and mean monthly minimum; absolute monthly 
minimum and date; absolute monthly maximum and date; mean daily 
range; greatest daily range; absolute monthly range; mean monthly 
variability; lowest monthly maximum; highest monthly minimum; num- 
ber of days with maximum 32°, or below, and 90°, or above; minimum 
32°, or below, and zero, or below. 

Relative humidity.— Mean a. m. and p. m. 

Precipitation.— Total amount for the month, departure from normal; 
greatest amount in twenty-four hours, amount and date; one inch an 
hour or over, total amount and date; 2.50 inches in twenty-four hours, 
amount and date; number of days with .01 inch and over, .04 and over, 
-25 or more, 1.00 or more; total depth of snowfall; number of days with 
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snow; snow on ground at end of month; greatest snowfall in twenty- 
four hours; greatest depth of snow on ground and date. 

Wind.—Total movement; prevailing direction; average hourly veloc- 
ity; maximum velocity, direction, and date. 

Weather.—Actual hours of sunshine, percentage; average cloudiness, 
a.m. and p. m.; number of days clear, partly cloudy, cloudy; number of 
days with fog or hail; thunderstorms; auroras; solar halos; lunar halos. 

Daily and hourly data.—Daily maximum, minimum, and mean tempera- 
ture; daily precipitation; daily snowfall; hourly values of pressure, tem- 
perature, wind, and sunshine. 

* * * * * * * 


Before closing this report the board desires to urge the importance of 
devising some method of recording the cloudiness at night and the be- 
ginnings and endings of light precipitation. The board recognizes the 
very great importance to stations of retained copies of the wind sheets, 
Form 1017-Met’l. It is understood that as yet no means have been de- 
vised whereby such copies can be had. The hope is expressed that the 
Instrument Division of the Central Office may be able to take up the 
problem and eventually solve it. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Prof. H. J. Cox, Chicago, Il, delivered an address upon 
Recent Advances in Meteorology before the earth science sec- 
tion of the Central Association of Science and Mathematics 
Teachers at its fourth annual convention, held in Chicago, 
November 28. 


Mr. H. W. Richardson, Local Forecaster, Duluth, Minn., 
reports that a class of about twenty students from the Blaine 
High School of Superior, Wis., visited the Weather Bureau 
office at Duluth on November 21. After showing the visitors 
the instrumental equipment, Mr. Richardson gave them a 
somewhat extended, though informal, lecture upon the general 
work and methods of the Weather Bureau. 


Mr. J. P. Bolton, Observer, Fresno, Cal., lectured on Novem- 
ber 28 to the physical geography class of the Fresno High 
School. 


Mr. E. C. Vose, Section Director, Parkersburg, W. Va., is 
conducting a course of study in practical meteorology for the. 
class in physical geography of the local high school. The 
study began early in November, and forty minutes each week 
are devoted to the work. 

Mr. George T. Todd, Observer, Wichita, Kans., on Novem- 
ber 17 and 18, 1904, addressed the high school class in phys- 
ical geography, which came to the office in two sections. The 
instruction consisted of an explanation of the instruments, 
weather maps, and charts, the value of the records, and some 
remarks on weather forecasting. 


ASSMANN’S SOUNDING BALLOONS AT THE ST. LOUIS 
EXPOSITION. 


It is generally known that some years ago the Weather 
Bureau prepared to undertake a series of balloon ascensions 
to great heights from some point in the interior of the con- 
tinent, but that owing to a change of plan the Bureau is now 
preparing to make these ascensions first from Mount Weather. 

Meanwhile the aeronauts of the German meteorological 
office brought to this country for exhibition a very complete 
collection of balloon apparatus, and with this apparatus the 
officials of the Blue Hill Observatory have made a num- 
ber of soundings from the grounds of the World’s Fair at St. 
Louis. Four balloons were sent up in September, reaching 
altitudes of nine or ten miles, and all of the records were 
secured. The balloons are what are called Assmann’s expansible 
and exploding balloons. They are made of thin India rubber, 
about a yard in diameter, and burst when the pressure of the gas 
inside, relative to that on the outside, has distended the balloon 
sufficiently to burst it. The balloon being free is carried hori- 
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zontally by the wind. In the four experiments at St. Louis 
in the month of September all descended within fifty miles 
of St. Louis. In ten ascents during November and Decem- 
ber the balloon traveled much farther, reaching 200 miles from 
St. Louis. In general it would seem that even in midsummer, 
at altitudes above four miles, there are perpetual freezing tem- 
peratures, and an upper air current blowing steadily from the 
west. The Blue Hill Observatory is again to be congratulated 
on the energy it shows in the matter of upper air observa- 
tions, and it is to be hoped that Mr. Rotch will be able to con- 
tinue the balloon work at St. Louis. Many such stations will 
be needed in order to perfect our knowledge of the atmosphere 
over the United States.—C. A. 


TRAILS OF METEORS. 


A newspaper clipping from Portland, Oreg., says : 

Residents of the Knob Hill district going home last night (December 
21, 1904), shortly after 6 o'clock were startled by the appearance out. of 
the cloudy air of a meteor with a trail of fire behind it, flying close over 
the city, apparently not over 150 feet above them. It was glowing red 
and threw out sparks behind like the tail of a comet. 

The quotation relates to a phenomenon that would give us 
much information about the upper atmosphere if only the ob- 
servers would give us a more exact account of what they saw. 
The smokelike trail left behind by a meteor is undoubtedly 
higher up in the air than any altitude attained by balloons, 
and the changes that it undergoes must be supposed to depend, 
at least in part, on the atmospheric conditions in its neighbor- 
hood. What the meteorologist wants is a sketch, as exact as 
possible, of the location of the trail among the stars. Several 
successive sketches, stating the moments of time, and the ap- 
parent angular altitude, and the bearing or azimuth, would give 
us the basis for some calculation as to atmospheric influences. 
When several observers happen to see the same meteor from 
different points of view, their separate sketches of the trail 
would give us still more interesting results. A large collec- 
tion of data of this kind has been made by Mr. W. P. Trow- 
bridge of Columbia University, New York, N. Y., and every 
additional sketch would be highly valued by him.—C. A. 


DARENESS AT MEMPHIS. 

From a newspaper clipping we learn that on December 2, 
about 10 a. m., a dark pall covered Memphis for about fifteen 
minutes. The sunlight was wholly cut off by a dense cloud 
and the darkness of night prevailed. Of course artificial light 
was used and business temporarily paralyzed, but the light 
returned as suddenly as it went. We are told that in some 
quarters a panic prevailed, and that some were shouting and 
praying, imagining that the end of the world had come. A 
similar darkness frequently attends a heavy local cloud, and is a 
common attendant upon prairie and forest fires and upon vol- 
canic eruptions; everyone is familiar with the accounts of the 
great darkness attending the fogs that prevail in London 
during the winter season, and with less intensity in New York, 
Philadelphia, Chicago, and other large cities where soft coal 
is used. 

Every intelligent person understands that such darkness 
gives no occasion for superstitious fears. However, we must 
recognize the fact that there are some in every class, ignorant 
or educated, American or foreign, rich or poor, who are liable 
to loose self control when anything very unexpected occurs. 
A panic is almost as easily precipitated among men, women, 
and children as it is among herds of animals. For the 
Weather Bureau men it should be a proud record that they have 
stayed many panics by words of assurance and a cool bearing. 
We ought never to forget that every natural phenomenon has 
a natural cause, and requires to be considered and treated 
calmly. No matter what the impending disaster, the first 
requisite is to preserve one’s self-possession and help others 
to do the same.—C. A. 


MONTHLY WEATHER REVIEW. 


November, 1904 


FLOOD ON THE SOUTH CANADIAN RIVER, IN OKLA- 
HOMA AND INDIAN TERRITORY, OCTOBER 1-4, 1904. 


The Canadian River rises in eastern New Mexico and flows 
across the panhandle of Texas into Oklahoma and Indian 
Territory, where it joins the Arkansas. In the preceding 
number of the Monrary Wearner Review, page 466, we pub- 
lished an account of the floods in New Mexico due to heavy 
rains in that Territory from September 26-30. The resulting 
flood during the first days of October on the Grand River, 
below the point where it enters Oklahoma, is described in 
detail by Mr. C. M. Strong, Section Director, in the October 
and November reports of the Oklahoma and Indian Territory 
section of the Climate and Crop Service of the Weather Bureau. 
That the flood originated in the mountains of New Mexico 
is shown by the fact that only in that State were there any 
heavy rains on the Canadian River basin between September 
25 and October 4. Mr. Strong states: 


The flood of the South Canadian River of October 1 to 4, 1904, will stand 
memorable as the most destructive one in the history of this section since 
its settlement. Tothoroughly understand its destructive effects one must 
have a knowledge of the topographical features of that stream. 

Finding its source in the mountain ranges of New Mexico, it thence 
meanders southeastward across the high uplands of the Texas panhandle 
to the fertile plains of Oklahoma, and on through the Indian Territory 
to its connection with the Arkansas River. 

Throughout its course its bed lies inclosed in a wide valley, whose bot- 
tom levels are but slightly above the surface of the stream. Its waters 
are usually shallow, of small width, and to a large extent are under- 
ground throughout the year, the usual width of the surface stream 
varying from 60 to 200 yards. 

Previous to the flood the river valley was covered with fertile farms 
from its entrance into Oklahoma to its mouth in the Indian Territory, 
rich with fields of cotton, corn, and wheat. 

Conceive in your mind this beautiful and fertile valley, rich in the 
finest products of the earth, and then turn to the results following the 
flood. 

The feeble stream, winding its way in a shallow bed, became a vast 
flood that rolled a wall of water eighteen to twenty feet deep, in places 
spreading from hill to hill, with width varying from one to two miles, 
sweeping everything from its path and covering the valley with sand 
from one-half to four feet in depth, completely obliterating everything 
in the form of vegetation. 

The force of the water was so tremendous that nothing could stand in 
its course; crops, bridges—both iron and wooden—trees, and houses were 
swept away like straws and swallowed up in the sands. The roar of the 
waters was heard for miles on either side, like that of the sea. 

The seene along the full course of the river beggars description. The 
fertile valley is to-day practically destroyed, and its heretofore valuable 
farms are worthless, as the sand with which they are covered can never 
be removed. Many of the farmers are left destitute, nothing of any value 
remaining after the flood. 

The flood originated in the mountains of New Mexico, and in successive 
waves swept the full course of the river, indicating that terrific cloud- 
bursts were the cause of the phenomenon. 

During the progress of the flood over this section the weather was 
generally clear and pleasant, alleviating to some extent the suffering 
that was caused to the people made homeless by its destructive effects. 

The nearest estimate that can be made of the damage caused is as 
follows: Loss to personal property, crops, and bridges, $600,000; loss to 
farms by overflow, $3,000,000. 


At Stone, Okla., where before the flood there was merely a 
dry bed of sand about half a mile wide, the river attained a 
depth of twelve feet and width of two miles. At Bridgeport, 
Okla., the river rose slowly all day on the Ist, and by the 
morning of the 2d was six feet above the normal. It con- 
tinued to rise slowly on the 2d, and at 5 a.m. on the 3d a 
wave eight feet high struck the railway, washing out three- 
fourths mile of embankment on the Choctaw Railroad and one 
and one-half miles on the Rock Island Railroad. Thirty quar- 
ters of 160 acres each were covered with sand to a depth of 
from two to four feet, and some are completely washed away. 
The following table is based on reports from postmasters and 
others at the places mentioned. 

The distances given in the second column are obtained by 
measurements on a postroute map, following the windings of 
the river as closely as practicable. According to the contour 
map of the U.S. Geological Survey, the elevations on the 
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river are approximately as follows: 2000 feet, about 24 miles 
above Grand; 1500 feet, midway between Taloga and Thomas, 
1000 feet, four miles above Union; 500 feet, 35 miles below 
Garner.— Ff. O. S. 

Depth and width of the Canadian River during the flood of October 1-4, 1904. 


[Stations are arranged in order from above toward the mouth.) 


Distance Average 
Stations. from Greatest _width at Width before 
preceding, depth. highest flood, 
| place. stage. 
Miles. Feet. Miles. 
Thompson, 10 19) | 1} 60 yards 
ci | 1 18 | eet. 
15 18 | 4 60 yards 
13 30 1 500 feet. 
11 12 | 2 mile. 
| 1 15 | 1 | 2 mile. 
Lakeview, Okla. .............. 4 10 2 60 yards, 
Corner, | a4 30 
| 82 | 1 | 


| 
*12-foot rise. rise. {54 feet higher than ever known before. 23-foot rise. 


A PROPOSED INTERNATIONAL CONTEST OF WEATHER 
FORECASTERS. 


We think that all sensible men will agree with the sentiments 
expressed in the following letter.—C. A. 


WASHINGTON, D. C., January 7, 1906. 
Mr. FERNAND JACOBS, 
President, Societe d Astronomie, Brussels, Belgium. 

Dear Sir: I have the honor to acknowledge the receipt of your letter 
of the 14th of December, informing me that the Belgian Society of As- 
tronomy has decided to organize an international contest of weather 
forecasters, to be held at Liege, September, 1905, during the session of 
a congress of meteorologists, and you further invite me to become one 
of the judges in that contest. If your action in the matter had not ex- 
tended beyond this invitation, I should have simply declined it. But you 
have sent mea printed circular, stating in detail the terms under which 
the competition is to be carried out, and mentioning the individual names 
of those composing your jury, among which you have included my own 
name without my authority. I desire to protest against this action in 
the most emphatic manner possible, and shall communicate my protest 
to all of those distinguished gentlemen whom you have made my col- 
leagues. It is not impossible that you have also printed their names 
without their personal permission, and that many of them will agree 
with me in my opinion of your action and of the inexpediency of any such 
public competition for prizes in forecasting. 

It is probably not unknown to you that in America, as in Europe, there 
are numerous persons who derive profit from the sale of almanacs and 
newspaper forecasts, to the great disgrace of meteorology. This class of 
men, even though they fail to win the offered prize, will draw great profit 
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from such a public competition and official scientific recognition; I pro- 
test against allowing them any chance of receiving such favorable public 
recognition at the hands of scientific men. 

Meteorological science, and especially the art of forecasting, can not 
be furthered by such publie tests and competitions as those you would 
encourage, and you must not expect me to serve as a member of your 
jury. Up tothe present time the official forecasts published by Euro- 
pean and American nations have been based on the daily weather maps, 
and made in accordance with all the knowledge that is embodied in what 
we call the science of meteorology. This knowledge is public property; 
the methods of forecasting have frequently been explained. Forecast 
students are accepted in every government office and encouraged to 
become thoroughly acquainted with the methods used therein. A com- 
petitive examination between such students seeking an appointment to 
office or a promotion would be eminently proper, but there is apparently 
no oceasion to institute such a competition at Liege. 

The phraseology of the forecasts differs in diffent countries in accord- 
ance with the needs of the people, and some attempt much more detailed 
forecasts than others. In no case, so far as I know, do the forecasts 
extend more than two days in advance, except for the seasonal forecasts 
in India. All such work is a legitimate application of science, and the 
whole meteorogical world is cooperating in efforts to improve it. It is 
not advisable to set these scientific men and government officials into 
publie competition or rivalry with one another. Who would think of 
doing this in the matter of astronomical ephemerides or predictions of 
the places of the sun, moon, or planets ? 

The last article of your projet provides that amateurs may compete 
for the prize for long-range forecasts of the details of the weather during 
the month of September, 1905. But there is no rational or scientific 
basis for such long-range forecasts, and therefore the planetary astrolog- 
ers or any one who guesses what September will be may come into the 
competition and receive a diploma of merit if by accident he makes a 
partially satisfactory forecast for the month. But such a single success 
can have no weight whatever in establishing the merit of any system. 
As before said, the competition itself can have no value to the scientific 
world, but will be taken advantage of by the popular charlatans and im- 
posters of Europe and America. 

Your proposed competition is directly contrary to the expressed opinion 
of some of the best European meteorologists, and I may especially refer 
you to the accompanying letter of Prof. J. N. Pernter, reprinted from the 
MONTHLY WEATHER REVIEW for May, 1904. You may be interested 
also in reading the enclosed pages from the advance proof of my Annual 
Report, in which I have referred to long-range forecasts. 

Regretting that I can not encourage your public competition, but with 
the best wishes for the prosperity of the Belgian Astromical Society, 
I am, 

Very respectfully, 
(Signed ) L. Moore, 
Chief U. S. Weather Bureau. 


CORRIGENDA. 


Monruty Wearuer Review for August, 1904, p. 372, column 
2, line 10, “involve” read “ evolve.” 

Monruty Wearuer Review for October, 1904, p. 458, column 
2, Table 1, number of days with thunderstorms in May, 1895, 
for “6” read “5”; p. 459, column 1, Table 4, average duration 
of thunderstorms in November, 1890, for “....” read “0”; 
p. 465, column 1, line 11, for “Helmholz ” read “ Helmholtz,” 
line 16, for “ Neuchoff”’ read “ Neuhoff,” line 18, for “ Eck- 
holm” read “ Ekholm.” 


THE WEATHER OF THE MONTH. 


By Mr. WM. B. Stockman, Chief, Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and VI. 

The mean barometer was highest over the Plateau regions, 
with the crest over western Wyoming. It was lowest over 
eastern New England. 

The mean barometer was above the normal in the west Gulf 
States, the Mississippi and Missouri valleys, slope and Plateau 
regions, the south Pacific region, except the extreme south- 
western portion, and the middle Pacific region, except the ex- 
treme northwestern portion. In all other districts it was be- 
low the normal. 

The greatest positive departures from the normal ranged 
from + .10 to +.18 inch, and occurred in the middle and 


southern Plateau regions. The greatest negative departures 
ranged from — .10 to — .15 inch, and occurred over New Eng- 
land, and the extreme eastern portion of New York. 

The mean pressure decreased from that of October, 1904, in 
New England, Middle Atlantic States, northern portion of the 
South Atlantic States, Ohio Valley and Tennessee, except the 
western portion, the Lake region, and the north Pacific dis- 
trict. In all the remaining districts it increased. 


The maximum increase ranged from + .10 to + .16 inch, 
and occurred over the middle and southern slope and Plateau 
regions, the southern portion of the northern slope region, 
and southwestern North Dakota. The maximum decrease 
ranged from —.10 to —.17 inch, and occurred over New 
England, and the northeastern portion of the Middle Atlantic 


States. 
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TEMPERATURE OF THE AIR. 

The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart V. 

The mean temperature for the month was below the normal 
over the region east of the Appalachian Mountains; and above 
the normal in the remaining districts, except the central Rio 
Grande Valley. 

The deficiency in temperature was not very marked, except 
in southern Florida where it ranged from — 2° to — 3°, and 
in New England, and the eastern portions of the Middle At- 
lantic States where it ranged from — 2.5° to —6.7°, the great- 
est departure occurring over New England. Over the region 
west of the Appalachian Mountains the excess in temperature 
was, as a rule, very marked, the departures amounting to + 11° 
in western Minnesota, and North Dakota, and gradually de- 
creasing to 2° eastward to Lake Huron, thence southwest- 
ward to central Texas, and westward over southeastern Ari- 
zona. Anarea in which the departures amounted to + 2°, or 
less, overlay central California. 

The maximum temperature during any November since the 
establishment of the station was exceeded by 1° at Alpena, 
Mich.; 2° at Williston, N. Dak., and San Diego, Cal.; 4° at 
Marquette, Mich.; and 7° at Eureka, Cal. 

The mean temperature for November, 1904, was higher than 
any other November mean by 1° at Baker City and Roseburg, 
Oreg.; 2° at Tatoosh Island, Wash., and Lewiston, Idaho; 3° 
at Point Reyes Light, Cal.; and 6° at North Head, Wash. At 
Northfield, Vt., the mean was 1° lower than any other recorded 
during November. 

Maximum temperatures of 80°, or higher, occurred gener- 
ally in the Peninsula of Florida, southwestern Arizona, and 
southern, northwestern, and the interior of central California. 

Freezing temperatures occurred generally as far south as 
northern Florida, and the Gulf of Mexico, except along the 
littoral of the Carolinas, Georgia, Mississippi, Louisiana, and 
Texas. 

Minimum temperatures above freezing were reported from 
the Pacific district, and southwestern Arizona. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


| 
° Average 
ures ort epartures 
Districts. 23 forthe current 
2 = month. January 1. January 1, 
° 
35 5 —44 —24.0 — 2.2 
Middle Atlantic ................. 12 42.4 — 2.2 —20.6 —19 
South Atlantic ...............6.. 10 53.2 — 0.9 —11.7 —1.1 
Florida Peninsula*® ............. 8 64.7 —1.9 + 1.2 + 0.1 
9 55.9 — 0.1 —2.4 — 0.2 
58.3 +18 + 87 
Ohio Valley and Tennessee. .... . 45.1 + 0.4 —13.7 —1.2 
Lower Lake .............0seeeees 8 39. 6 + 0.5 —22.1 — 2.0 
Upper Lake ... 10 37.7 + 4.2 —i8.5 —1.7 
North Dakota *.................. 8 36.0 +11.8 — 6.4 — 0.6 
Upper Mississippi Valley........ il 43.1 + 5.7 14.1 —13 
ssouri Valley ..............4.. il 43.9 + 7.0 + 1.6 + 01 
Northern Slope. 7 40.6 + 80 +15.7 + 1.4 
Middle + 6 46.6 + 5.3 +12.6 +11 
Southern Slope 6 52.5 + 34 +15.5 +14 
Southern Plateau *.............. 13 48.4 +11 + 3.5 + 0.3 
Middle Plateau * ............... 8 39.5 +24 + 5.5 + 0.5 
Northern Plateau*.............. 12 43.2 + 5.5 +26.5 + 2.4 
7 50, 2 +49 + 7.3 + 0.7 
Middle Pacific..............-005 5 56.2 + 2.7 + 8&3 + 0.8 
South Pacific ...........0.eeeees 4 61.4 + 3.8 +14.0 + 1.3 


| 
| 


* Regular Weather Bureau and selected voluntary stations. — 
In Canada.—Prof. R. F. Stupart says: 
The temperature was below the average in Ontario from the Georgian 


Bay and Lake Huron eastward, and throughout Quebec and the Mari- 
time Provinces; elsewhere it was above the average. The negative de- 


— varied from average to 3° below in Ontario from the shores of 
e Superior to the eastern boundary, and from 2° to 4° below in Que- 
bee and the Maritime Provinces. The positive departures were excess- 
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ive, ranging from 4° on the eastern shores of Lake Superior to 13° and 
14° in Manitoba, attaining as much as 15° and 16° in the western parts 
of Saskatchewan and Assiniboia, and then gradually diminishing to 6° 
on the British Columbia coast and over Vancouver Island. 


PRECIPITATION. 

The distribution of total monthly precipitation is shown on 
Chart ITI. 

The precipitation was above the normal in central and west- 
ern North Carolina, northeastern Georgia, central and south- 
ern Florida, northwestern Oregon, and western Washington; 
and below the normal in all the remaining districts. 

The excess in precipitation was about 3 inches in central 
North Carolina; 2 to 4 inches in extreme southern Florida; 
and 2 to 5.8 inches in northwestern Washington. Over the 
region from eastern Texas and southern Louisiana northeast- 
ward to the St. Lawrence Valley and the New England coast 
the deficiency ranged from —2.0 to —4.1 inches, the greatest 
deficiency occurring in the lower Ohio Valley, Arkansas, north- 
ern Louisiana, and northeastern Texas. 

By geographic districts the precipitation was above the nor- 
mal in the Florida Peninsula, and the north Pacific district; 
and below the normal in all other districts. 

The least precipitation during any November since the com- 
pilation of State records as a whole, was reported from Illi- 
nois, Idaho, Iowa, Wisconsin, and Pennsylvania. 

Practically no precipitation occurred during the first four- 
teen days of the month in Montana; and after the 10th in Ne- 
braska and Iowa, and after the 11th in Kansas, Colorado, Mis- 
souri, and Illinois. 

Fifty-five stations in Utah reported no precipitation during 
the month, and ten others but a trace; Wyoming six without 
precipitation, and eight with but a trace; North Dakota four 
without and twelve but a trace; Idaho seven but a trace; Iowa 
one without and seven but a trace; Arkansas four without; 
and Indiana three with butatrace. In Kentucky the drought 
was general. 

Well defined periods without precipitation occurred in the 
South Atlantic States from the 6th to the 11th, inclusive; 14th 
to 21st, inclusive; and 24th to 29th, inclusive; in the Florida 
Peninsula, on and after the 23d; in the east Gulf States 5th 
to 11th, inclusive, 14th to 20th, inclusive, and 23d to 28th, in- 
clusive; in the west Gulf States 4th to 18th, inclusive, and 22d 
to 28th, inclusive; in the Ohio Valley and Tennessee 14th to 
19th, inclusive, with scattered rains on and after the 23d. 
Light and scattered precipitation only occurred in the lower 
Lake region from the 6th to the 19th, inclusive. Measurable 
precipitation occurred on but five days in North Dakota; six 
in the upper Mississippi Valley; on practically but two in the 
Missouri Valley; three in the middle slope; five in the south- 
ern slope; three in the southern Plateau; and scattered on but 
three days in the middle Plateau and south Pacific regions. 

The southern limit of snow extended to the northern por- 
tion of the South Atlantic and northeastern portion of the 
east Gulf States, central Mississippi Valley, northwestern 
Arkansas, northern Texas, south-central New Mexico, and 
westward to the Rocky Mountains. 


HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Arkansas, 11. California, 15, 18, 27. Connecticut, 6, 13. 
Delaware, 13. Idaho, 15, 28. Indiana, 10,13. Maine, 5, 14. 
Massachusetts, 13, 30. Michigan, 13, 29. Missouri, 9. New 
Jersey, 13. New Mexico, 3,4. New York, 5-7, 9, 13, 14, 19, 
30. Ohio, 26. Oregon, 13, 15-17, 26, 27. Pennsylvania, 5, 
29. Rhode Island, 13. South Carolina, 22. Texas, 4, 10, 11. 
Vermont, 28. Washington, 3, 30. Wyoming, 27. 

SLEET. 

The following are the dates on which sleet fell in the re- 

spective States: 
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Arkansas, 10, 12. Connecticut, 6, 11, 13. Delaware, 13. 
Illinois, 10. Indiana, 13, 25. Iowa, 9, 10, 28. Kansas, 9. 
Maine, 14, 24, 29. Maryland, 13. Massachusetts, 13, 14, 29. 
Michigan, 5, 13, 25. Minnesota, 9. Montana, 18, 20, 28. 
Nebraska, 8, 9, 20. New Hampshire, 23. New Jersey, 13. 
New Mexico, 10. New York, 5-7, 9, 13, 14, 20, 21, 24. North 
Carolina, 13. North Dakota, 9, 23. Ohio, 5, 6, 10, 13, 25. 
Oklahoma, 10,11. Pennsylvania, 9,13. Rhode Island, 9, 11, 
13. South Carolina, 13. South Dakota, 9. Tennessee, 12. 
Texas, 12, 20. Vermont, 21, 28, 30. Washington, 20. West 
Virginia, 6,8. Wisconsin, 28. Wyoming, 28. 

Average precipitation and departure from the normal. 


| 
° | Average. Departure. 
os | 
Districts. Acoume- 
ed mont mont since 
i i normal. | Jan. 1 
| Inches. Inches. | Inches. 
New England........... ivannntenauiaes 8 1.95 49 —2.0 — 4.8 
sees 12 1, 60 52 —1.5 — 9.3 
Ke 10 2. 69 93 —0. 2 —12.2 
Florida Peninsula*..................... 8 3.40 155 +1,.2 + 0.3 
9; 2.82 74| —1.0 —16.5 
7 | 1.20 31; — a2 
Ohio Valley and Tennessee......... .... 11 1, 03 23; —26 —12.2 
8 0.30 10 —2.9 — 1.7 
10 0.61 | 24 —1.9 — 87 
ef 8 0.11 14 —0.7 — 0.4 
r 11 0.16 8 —1.9 — 2.2 
11 0.17 13 | —1.1 — 0.9 
7 0. 05 11 | —0.4 — 0.4 
Middle Slope . 6 0. 06 6 —0.9 +,1.5 
Southern 6 0.13 8) —1.4 — 1.8 
13 0. 04 —0.6 — 0.4 
| 8 0. 01 1 —0.8 + 2.0 
Northern | 12 0. 59 35 —1.1 —1.9 
5 2.33 722; —0.9 + 7.9 
4 0.05 4) —1.3 + 0.1 


| 
| 


- *Regular Weather Bureau and selected voluntary stations. 


In Canada.—Professor Stupart says: 


The precipitation was below the average in all portions of the Do- 
minion, except in Prince Edward Island and Cape Breton, Charlottetown, 
in the former district, recording a positive departure of 1.6 inches, and 
Sidney, in the latter, 2.7 inches. The deficiency was very remarkable 
over Ontario and the greater portion of Quebec, particularly so in the 
more southern portions of Ontario, where the fall for the month was 
almost nil. Brantford reports a few snow flurries only, and Toronto, 
with 0.11 of an inch, registers the driest November on record, the next 
driest being 1894, with 0.61 of an inch. Montreal and Quebec were each 
over two and a quarter inches below the average amount, and Father 
Point half an inch below. In Manitoba and the Territories the precipi- 
tation, which was chiefly snow, was also extremely light. British Colum- 
bia, likewise, was very deficient in precipitation, Cariboo recording two 
and a quarter inches less than the average amount, and Victoria more 
than an inch and a half. 

At the close of the month a light covering of snow was reported on the 
ground over the greater portion of the Northwest Territories and Mani- 
toba, as well as in many parts of Quebee. In Ontario, along the shores 
of Lake Superior, the ground was covered to a depth of from three to 
five inches, and in the Georgian Bay region and locally elsewhere from 
three to nine inches. In the neighborhood of Collingwood, however, the 
depth is reported to be as much as eighteen inches. Northern New 
Brunswick was also covered to a depth of several inches. 

HUMIDITY. 
The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


Secs | = 

New England ................ 74 — 4) Missouri Valley ............. 61 —10 
Middle Atlantic .............. 73 — 2/| Northern Slope.............. 62 —5 
South Atlantic ............... 72 — 6 Middle Slope ................ 56 —6 
Florida 79 — 1 || Southern Slope.............. 60 —2 
72 — Southern Plateau ........... 40 —3 
70 —4 Middle Plateau. ............ 51 —3 
Ohio Valley and Tennessee... — 4 | Northern Plateau ........... | 62 —10 
Lower Lake .................. 73 —4 | North Pacific ............... 85 0 
76 —4 Middle Pacific............... 79 +4 
North Dakota................ 70 —9 64 —3 
Upper Mississippi Valley... . 21; —8 
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The relative humidity was normal in the north Pacific region ; 
above normal in the middle Pacific region; and below normal 
in all other districts. 


CLEAR SKY AND CLOUDINESS. 


Average cloudiness obtained in New England and the Mid- 
dle Atlantic States. In the Florida Peninsula, east Gulf 
States, and southern slope and Pacific regions, it was above 
the average; and below the average in the remaining districts. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The average for the various districts, with departures from 
the normal, are shown in the following table: 


© pe. 
gis 
New England ................ 5.6 0.0 ] Missouri Valley ............. 3.4) — 15 
Middle Atlantic.............. 5.2 0.0 || Northern Slope.............. 43) —0.3 
South Atlantic............... 4.3|—0.2 Middle Slope ................ 32) — 04 
Florida Peninsula............ 5.2 | + 0.6 | Southern Slope.............. 40) +08 
4.6 + 0.1 Southern Plateau ........... 16) — 0.7 
— 0.7 | Middle Plateau ............. 3.2; —0.4 
Ohio Valley and Tennessee.... 5.0 — 0.7 || Northern Plateau ........... 5.7) — 0.3 
6.5 | — 0.7 || North Pacific................ 84) +14 
re Cees 6.2 | — 0.8 || Middle Pacific .............. 5.6| + 18 
North Dakota................ 3.8 — 1.5) uth Pacific 3.0) +01 
Upper Mississippi Valley..... 4.0; —1.3 | 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
a 
ae 
la 
Block 13 74 | ne. 5 63 | se, 
14 59) ow 7 65 | se, 
Buffalo, N. 12 57 | sw. || 12 50 | se. 
Cape Henry, Va.......... 13 62 | nw. 15 86 | se, 
Cheyenne, ‘Wyo 28 51 | uw, || 16 89 | se. 
Cleveland, Olio 13 60) 17 56 | 8. 
24 52 | nw. || 19 84 | se. 
26 52 nw. | 59 | 8. 
Eastport, Me 13| 652) ne. | 21, se, 
14 60 | ne pe 27 74 | se, 
14 “Point Light, Cal 14 60 | se, 
Havre, Mont..........%.. 22 15 53 | se, 
Mount Cal.. 1 56 OS. N. x 29 50 | 8. 
30 53 2 52 | sw. 
Mount "Weather, 14 66 | nw, 4 52 | w. 
21 50 | nw. 9 56 | e. 
24 56 nw, 15 56 | sw. 
25 60 | nw. 17 52 | sw. 
Nantucket, Mass......... 13 60 | ne. 19 80 | 8. 
New Haven, Coun ....... 13 50 | ne. 20 52 | sw. 
New York, N. Y......... 14| 60! nw. 21; 78/8. 
21 52 | nw. 23 52 | e. 
North Head, Wash ...... 1 57 | se. 24 60 | e. 
2 se, 27 66 | 8. 
4 62 | se, 30 56 | 8. 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 159 thunderstorms were re- 
ceived during the current month as against 889 in 1903 and 
1227 during the preceding month. 
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The dates on which the number of reports of thunderstorms to be the four preceding and following the dates of full moon, 


for the whole country was most numerous were: 3d, 16th, viz, November 18 to 26, inclusive. 
27th, 16; 20th, 22d, 13. In Canada: Thunderstorms were reported from Rockliffe, 20; 


Reports were most numerous from: Oregon, 35; Florida,23; Port Stanley, 19; Parry Sound, 19. 
Texas, 18. Auroras were reported from Quebec, 4; Port Arthur, 16; 


Auroras.—The evenings on which bright moonlight must Minnedosa, 17; Qu’Appelle, 16; Swift Current, 15, 16; Edmon- 
have interfered with observations of faint auroras are assumed ton, 2, 4, 15, 16; Battleford, 16. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. Wa. B. Stockman, Chief, Division of Meteorological Records. 


For description of tables and charts see page 475 of Review for October, 1904. 
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53. | 0.00 Al Cali 53.5 2. 50 Mo 17 44 52 . 27 
2 ngiol California, 79 N nts 57.2 0.50 
A a 83 23 .5 a 72 ove 
8 41 8) . 55 ew 86 38 
41 | 64.6 | Newman 38 | 55.2 44 
4 0.00 | Nordh 79 seeds cle 0 1 
Oaklan 75 34 4 
. 
| 89 44 50. 6 T. 
Clas 
. 
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| TaBLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
| | 
Temperature. Precipita- Temperature. | Precipita- | Temperature. Precipita- 
(Fahrenheit. ) (Fahrenheit.) | (Fahrenheit.) tion, 
a ie | 
Stations. Stations, a. 3. Stations. | 
a = | 
= 3 3 3 | 3 3 
a = A) a | = | a | = 
California—Cont’d. Ins. | Ins. Colorado—Cont’d. e Ins. | Ins. Florida—Cont'd. bad Ins. | Ins. 
Orland 75| 36 542) 1.96 | | 86 | 48 | 66.5) 2.54 
Orleans 43 56.2) 5,58 Gunnison ................| 58 | —4| 0.00 82 40 64.9) 3.19 
Oroville (mear)........... 36 53.8 4.09 | 45 | —8 26.9) 0.09 82 5470.0) 2.51 
Palermo. 73 33 52.6) 3.85. | T. 80| 27/| 57.8) 331 
Peachland 85 | 53.3) 3.35 |] Hoehme 75 1 | 40.6 | Merritt Island............ 81 | 49 | 66.2 3.73 
Pilot Creek 2.89 | Holly ...... 76 9 44.0) 0.00 | 85 49 | 70.4) 5.21) 
Pine 90 T. | Husted .. —7 35.2) 0.05 1.5 || Middleburg .............- 28) 58.0) 2.64) 
Placerville 70 28 | 47.9) 1.95 Lake Moraine ............ 56 4 32.0 | 0. 30 80 27 56.0 2.64 
— ~~~ 75 10) 43. 8 | 0.5 83 | 30 60.0 | 
0. 00 las 76 40.6) 0.00) New Smyrna............. 82-87 | 68.0) 244) 
Quincy. ... 57 2442.0) 414 | —10 30.2) 0.00) 81 44 65.5) 2.95 
Redding 37 | 53.5 | 2.69 | | 36 1/3a2| T. | 82| 85/620) 2.45 
Reedley . 81] 33/546) 0.30) 48.0) 0.04) 0.6 | Orange | 2.32 | 
Represa ..... 68 40 | 2.94) Longs Peak .............. 56, —2 34.5) T. T. Orange Home............ S4 35 622 1.93 | 
--| 96/532] 1.38) | 64 9 38.9! 0.00 64.3") 1.80 
Riverside +++ 90; 28 59.2) 0.00) Marshall Pass............ 1.0 Pinemount............... 1. 88 
Sacramento. 37 | 52.7) 2.30 8 37.2) 0.00 1. 96 
Salinas 33 | 57.0) 0.58 | 1 39.2) 0.00 | St. Andrews ............- 78 30 | 57.1 | 3.89 
93 | 33 | 644 0.00 | Platte Canyon............ 0.35| 4.5 Augustine 8 | 624) 3.53 
San Bernardino .........- 92 28 60.4 0.00 7 5 40.2) 0.00 83 38 | 62.8 2.30 
San Jacinto .........- ee 76 31 53.0) 0.00 § 69 —2 349! 0.00 | Stephensville ............ 83 30 | 59.6) 1.50 
San Jose ... 82 37 | 56.2) 1.20 68 0 37.9) 0.02 @5 || Sumner .......... 82 29 | 59.6 2.59 
San Leandro 74 39 | 1.95 64, —1 34.6) 0.00 | Switzerland ...... 814) 364) 60.64, 2.67 
San Mateo*! 7% | 43 | 58.7) 1.03 | Santa Clara............... 67 | —2 38.6) 0.63 10.0  Tallahassee............... 7 38 | 59.9 | 3.10 
San Miguel*!............ 79| 29) 53.9) 0.40, | 31.5) T. T. | Tarpon Springs.......... 88 | 37/628) 2.66 
San Rafael........ 75| 40 55.8) 245 Sheridan Lake ........... 7/423) 0.00 85 | 40/ 63.9) 3.19 
Santa Barbara. . 91 44/631; T. | 60, 10 40.9) 0.00 2.51 
Santa Clara College. ...... 55.2 Silverton 62 1 31.4 ae Wewahitchka ............ 79| 31 | 58 4.13 
Santa Maria...........- 87 38 | 60.1 | 0.03 62 5 | 39.8); 0.22 0.4 4.54 
Santa Rosa.......... 78 33 | 53.2) 274) Trinidad .......... 70 5 43.4) T. 0.5 || Adaireville ............. 68 27 | 50.0 | 3.28 
FEE 1. 52 | 55 | —4 34.4) T. 80| 56.8| 1.77 
Sierra Madre ............- 85 47 | 64.3) 0.00 Wagon Whee 60; —4 29.5) 0.00 | Americus ................ 73 33° («53.4 3.58 
Sisson.. ..... 65 27 | 44.4) 2.74 Walden ..... 56) —7  30.7/| T. 71 29 | 50.0; 2.58) T. 
0200 | Waterdale 65) 4 34.0) 0.00 || Bowersville .............. 27 | 60.2 | 2.79 
Sonora... . 61 39} 51.2) 0.32) Whitepine 56) —2 2.6 0.03 Vat 78 31 55.2 | 2.55 
Stockton . 68) 35) 50.8) 1.28) Wray... 17 9 43.1) 65 Carrollton. 73 | 27) 49.6) T. 
4 | Carlton... | 2.56 
500 60| 26/ 41.6 | 1.33| 12.0 | Bridgeport ............... 226) O8 | Clayton .. 70 | 21) 46.8) 2.61 
58 | 40.4/ 0.70) 59 7/342] 1.30 1.0 Columbus . 55.0e) 1.92 
72 40 | 57.2 | 2.380) 62 10 | 36.3 | 2.74 1.0 Covington 75 27 | 53.0) 3.37 
77| 40 57.4) 0.16 Falls Village 76| 27 | 52.6| 3.66 
64 20 | 42.4) 58 14 35.6) 1.66)...... 74 | $8.5 | 2.06 
86 30 | 56.0) T. 59 10 36.4) 1.56 3.6 || Dahlonega ............... 70 25 | 48.6) 2.71 
74 34 | 52.1] 294 New London ............. | 60 16 | 39.2 | 2.63 @ 22 46.8) 277 
Upland. 84) 59.9) 0.00 North Grosvenor Dale....| 57 at 
Upperlake 78 29 30.6) 2.32 60 9 362) 214 1.5 || 81 28 | 55.5, 4.15 
Upper Mattole............ Southington ............. 60 8 | 36.0] 1.35] 265 || Eatonton................. 71| 30/524) 2.62 
Vacaville 73 | 36/ 53.8) 1.66 South Manchester 1.66 | 26 |] Elberton 69 | 51.0) 2.78 
97 46 | 65.2) 0.00 56 9/35.6| 1.47| T. || Experiment.............. 72 30 «53.4 2. 65 
co 30/542) 0.00 | 6 0 36.7) 2.0% 2.3 || 79 28 | 55.2) 3.95 
Volcano .......... 91 43 | 65.5 | 0.00 2. 28 76 28 | 55.2 4. 66 
asco. . 83 | 29/548) 0.00 Waterbury ............... | 61 9/364] 1.59] 1.0 || Forsyth........... ...... 76| 31| 541) 3.59 
0.00 | West Cornwall ........... 57 8/325] 1.24] 11.5 || Fort Gaines.............. 73 31 | 54.1 2,92 
2.02 | 1. 22 3.0 || Gainesville .............. 67 30 49.7 | 2.22 
Wheatland .......... coool 4 | 51.8 | 292) Delaware. 73 30 | 525) 3.12 
0.69 | 62} 21/482) 249/...... || Greenbush ............... 69} 24/484) 461 
1. 98 | Millsboro................ 67} 19/423] 1.82)...... | Greensboro.............-. 75| 25 50.4) 2.60 
78 82) 50.2) 834 62 SB | 72 31 | 52.2)| 2.87 
66 21 2.01 || Harrisem................. 7 26 | 52.8) 3.56 
0.00 | District of Columbia. Hawkinsville ............ 81 25 | 53.2 3.27 
39.7; 1. Distributing Reservoir*®. 65 | 44.8) 1.50)...... || Lost Mountain ........... 72 25 | 49.7 | 3.038 
Antelope Springs.......... 55) —4/27.2| T. Receiving rvoir*s... 64 2 | 44.0/ 1.50)...... 72 30 | 62.2) 3.16 
Ashoroft 55) —6/ 30.6) 0.14 2.0 | West Washington ........ 70 23 42.6 | 2.30 79 30 | 56.6 3.10 
76 11 | 43.7} 0.12 0.2 | F Marshallville............. 72 30 | 54.0) 3.60 
Boulder ............. 16/484) 0.08 1.0 || Apalachicola.............| 78| 42 61.4) 3.06 | 79| 29 57.4) 3.22 
—9 | 30.0; 0,10 2.0 Avon Park .. 83 0 64.8 2.9 78 27 | 63.8 | 3.27 
82 38 62.6) 3.06 || Montezuma 2.11 
Piasi | | 77 30 57.4) 3.26 || Monticello 74 28 53.3) 3.35 
2/ 40.9) T. 38° 62.7) 2.04 75 30 | 54.4 3. 80 
12 43.6) 0.00 2. 80 74 29 | 51.8 2.28 
—7 | 32.5) 0.20 2.5 48 65.0) 2.27 || Point Peter ........ 71 25 5.1 2. 96 
5 | 36.0) 0.00 | De Funiak Springs ....... 31/86.8| 3.54 | 27 | 54.6) 294 
441.6) T. 85 | 31 | 60.3/....... Putnam 75 | 2 | $4.2) 8.07) 
1 | 36.2) 0.00 84 37 63.0 2.02 29 | 56.6) 2.55) 
| Peiet............ 37 | 61.9) 2.38 71 | 23 | 502) 376) T. 
4) 34.9) 0.00) Fernandina.............. 76 40 61.2) 451 
11 | 38.8) 0.00 83 53 71.0) 5.66 71 25 48.7 4.50 
| Fort Meade .............. 83| 36/636) 3.22 76 31 | 58.6)| 2.23 
0 39.7) 0.00 83 46 64.4 5.40, 30 55.9 | 4.31 
7/384) T. 0.5 || Gainesville ............. | 85/598) 263 75 | 27 | 53.4) 3.13 
82, 40 61.4 )....... || Tallapoosa ............... 75 | 48.9) 0.68 
5|41.6| T. | T. || Huntington.............. 80; 32 509) 263 Thomasville. ............. 81; 31/580 3.00 
8 | 35.8 81 52 69.0) 5.72 71 26 49.1 3.54 
—6 304 0.00 Inverness 80 | 36 77 30 4.58 
0.00 Jasper..... 81 30 (57.4) 1.77) 76 82 56.6 4.40 
0.04 06.2 | Kissimmee 82, 41 63.2) 3.15 72| 80/|51.0) 2.42 
35.7) 0.00 | Lake City 84 2.05 81| 28 57.2| 3.89 
7 | 87.3| 0.04 | Macelenny | 3. 00 5.4 | 3.94 
5) 40.5 81 35° (59.6) 1.81 73 53.0 3.04 
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TABLE II. — Climatological record of voluntary and other cooperating observera—Continued. 
| Temperature. Precipita- Temperature. Precipita- Temperature.  Precipita- 
| (Fahrenheit. ) tion. | (Fahrenheit. ) tion. (Fahrenheit, tion. 
| | | 
| 8 | | gigs | oo | | 
| g sa = g = ca g = 
Georgia—Cont’d. |e Ins. | Ins, | Iilinois—Cont’ d. | | Ins. | Ins. Iowa. ° | Ins. | Ins. 
Westpoint 51.5) 2.59 15) 43.0) 0.06 68 | 13/| 42.8| 'T. 
Woodbury | 72) 23) 50.0) 2.56 13 | 42.3; 010) T. 72 10 | 43.6) 0.08 
Idaho. 75 | 28 | 47.2| 0.32 68 7| 38.5) 0.32) 1.0 
| 64 14/ 39.8) 0.14 69 40.40 0.15. 75 | 11| 43.4!) 0.06) T. 
‘American 63) 88.6) 0.03 71| 20| 43.8| 0.92 70 8/ 40.0) 0.31) 1.5 
Blue Lakes...........---- | 20/47.5| T. 73| 16 | 44.3] 0.63 71 | 10| 40.2) 0.19 
68 23/481) 0.20 12 40.0) 0.01 73| 11/418] 0,02 
19 41.2) 0.66 74| 45.4) 0.65 72 9/404) 0.08) 08 
Chesterf 638, 34.2) Shobonier............ 73| 0.50 70 8/396) 017) 13 
| 12/414] 0.27] 1.8 || 72| 14| 41.9] T. 72 9 | 40.7 | 0.08 
Ditto Creek | 67) 26 47.6) 0.28 73| 16 43.1) 0.06 74) 10/418) 0.08) T. 
59| 077) 40 | Sycamore ................ 70| 14 39.5] 0.03 Belleplaine..............- 70 6 | 39.3| 0.20 
| 72) 26 47.6 0.00 Tilden 73 22 45.2) 0.86 | Bonaparte .............. 74 12 | 42.4) 0.50 
Grangeville ............. | 63 | 22) 44.4 | 68 12 41.8) 0.10 68 4 | 37.8 | 0.26 1.3 
k 69| 14/422] T. Burlington...............| 74| 18 | 43.8| 0.18 
56 | 43.3 | 3.20 71 14 42.4) 0.06 Carroll . 74 6 | 41.6) 0.18 1.0 
73¢ 20°) 46.4*| 0.90 || Winchester .............. 72| 16 43.2) 0.05 74 9 | 43.1) T. 
65| 39.4]....... 71| 16 41.8| 0.09 77| 12) 42.2] 0.09) T. 
62| 18 | 37.0] 1.73 Winnebago 69| 40.3] 0,13 Clearlake...... 65 9 | 38.4) 0.25) T. 
73| 15/426] TT. 67| 15 39.8) 0.00 .| 69] 11/389) 0.10 
60 26 44.4) 0.75 69; 394) T. 1. College Springs 70 | 14/ 0.10 
59 17 | 38.0) 3.11 Indiana 79 12 | 42.4) 0.16 
65 | 20 | 43.8) 0.00 68 18 | 41,9) 0.11 9 | 44.3) 0.05 
62) 11 | 35.4 T. | Auburn ... 67 18 | 38.2) 0.13 10 | 38.8 | 0.35 
71 | 20| 422) 0.28 Bloomington ............. 67| 20 41.0) 1.00 Delaware........... 67 7 | 38.2 | 0.09 
69| 28 | 47.6) 0.66 || Butlerville............... 70| 17/480/ 078| T. || Denison 71 40.8 | 0.15) 1.0 
| Cambridge City .......... 66 | 17 | 882)! 0.32) T. 77| 10 | 43.8! 0.10 
55 | 25 | 39.6) 2.90 71 16 42.2 0.67 69 8 | 38.8 | 0.05 0.5 
55 | «1.01 | 16.5 | Connersville ............ 70 17 41.6 0.58 Elkader 75 9 | 38.7/| 0.14) T. 
24/441] 229 Crawfordsville Cabins 67| 17) 41.2! 0.10 Estherville............... 72 9/392] 1.5 
69 9 | 36.0) 0.26 | 72| 15| 40.3) 0.12] T. Florence ..... 0.19) T. 
12/386) 0.11 73 | 17) 42.1) 0.59 Forest 71 8 | 384) 022) T. 
66| 12/39.3/ 0.30/ 3.0 | Farmland................ 18) 41.2) 0.23) T. Fort Dodge. 71! 10) 40.6) 0.20) 0.5 
68 | 38.4) 0.08 Fort Wayne ............. 69| 19|40.5| 0.19| T. || Fort Madison 0. 43 
70| 19 | 42.3] 0.49 | 684) 0.09) 0.5 
69 | 43.1) 0.60 Greencastle .............. ae 0.25) T. 
70; 12) 41.9| 0.15 || | 70) 16/424) 0.26) 71| 20| 45.0) 0.50 
0.05 || Greensburg .............. 15 428 0.60) T. | Grand Meadow 66 8 | 39.4] 0.18] T. 
69 | 15 39.9| 0.75 Hammond 70 9 | 39.6) 0.33 
68 | 0.02; T. 68 15 40.3) T. Grinnell 68 11 | 41.4) 0.12) T. 
| 41.4) 0.14 7 19 45.4) 0.30 || Grinnell (near) .......... 11 42.0] 0.10 
68 40.3 | 0.06 | Huntington.............. 69 17 | 40.2) 0.24, T. | Grundy Center........... 72 6 | 40.7 | 0.23 
23 | 46.6) 0.52 | Jeffersonville............. 68 | 24 44.4/ 0.24| T. | Guthrie Center........... 71| 41.9/ 0.18) 08 
76; #15 44.5) 0.19 || Kokomo. 70 41.4) O11 74 41.4 0.40 0.2 
73 | 43.8 | 0. 00 70, 16 40.8) 0.06 Hanlontown .............| 72 5 | 38.5 |) 0.13 
75 16 | 44.2) 0.08) T. | 68 18 | 39.6) 0.10) T. 73 11 | 43.3) 0.02 
75f 43.0° 0.10 || Madisona...............+ 70 17, 44.5 0.50) T. Humboldt. ............... 72 10 | 40.0 | 0,20 
69; 43.2) 0.18 | Madisond....... 0. 50 Grove. 67 8 | 38.3 |...... 
75 21 | 45.7| 0.70 70 17 | 42.1 | 0.40 Independence ............ 70 8 | 39.0) 0.05 
71| 15/429) 0.36 71| 17/409] 0.35| T 72} 11 | 43.1) 0.03) T. 
72| 47.6) 0.32 71| 15 41.0| T 65 9 | 38.4) T. T. 
78 | 14/43.8)| 0.26 14 40.8f| 0.50/ T cc 73 10 | 39.4 0.25 
73 | 12| 0.07) T. | Moores Hill.............. 67| 18/432) 0.58| T 7 | 37.8 | 0.23) T. 
73 17 | 43.2) 0.07 || Mount Vernon ........... 71 22 42.8) 0.60 Keosauqua ............... 73 12 | 39.8 | 0.14 
68 | 13 | 0.03 || Northfield. 13 39.0) 0.08| T 
70| 20 43.2) 0.26 72| 16/442! 0.42 0.29) 29 
74| 24) 46.6) 0.39 rinceton 74) 21 44.4) 0.50 0.31 
69) 20/420) 0.86 Rensselaer 67| 404/ 0.29) T 68 9/386] 0.05) T. 
78| 20 | 43.4] 0.73) T. Richmond.... 68| 16 | 39.8| 0.33) T 14 | 43.5 0.09| T. 
72| 12) 41.0] 023 | Rochester 70! 17/406) 0.48| T Little 73| 10/422] 0.20) 1.5 
7%6| 19) 45.7| 0.20 Rockville 69 | 10 41.8) 0.27 68| 12/405] 0.20; 20 
73 16 45.9 | 0.15 74 16 43.4) 0.43) T Maple 0.10 
68| 25 | 47.0 | 0.53 Scottsburg................ 68 | 0.81 Maquoketa............... 73 | 10 | 37.4| 0.22 
72| 15 | 43.8) 0.17) 82 18 | 45.8 | 0.45 Marshalltown ............| 75 | 10 | 39.6) 0.17| T. 
41.8] T. || South Bend .............. 70| 40.0| 0.37| 0.5 || Mason City .............. 67| 10/39.8/ 0.20 
74) 45.0) 0.09 72| 0.11) 0.5 |) 70| 10 41.2) 0.06 
68 13 | 40.2 | 0.08 Terre Haute ............. 68 | 21 44.5) 0,29 76| 18 45.4) 0.41) T. 
67| 17/ 41.3] 0.10| T. 66 | 40.4] T. Mount Pleasant.......... 72| 41.8) 0.22) T. 
Kishwaukee .............| 71 11 | 40.2; 0.02 Valparaiso ............... 69 17 | 42.3) 0.58 Mount Vernon ........... 73 8 | 40.7) 0.13 
12 | 40.6 | 0.20 70 22 | 43.2) 0.35) T. Muecatine............ 0. 20 
70 16/ 41.3) | T. | %% 22 44.0) 0.71 New Hampton 67 7 | 39.0) 0.10 
74 14 41.5) Washington........... 21") 42.6) 0.55 68 10 | 41.1 | 0.08 
il | 39.3| 0.17| T. || Winamac................. 11/428] T. 67 9 | 38.6] 0.25 
44.5| 0.890| T. || Odebolt .................. 70| 9/402) 024) 18 
MeLeansboro............. 70, 22,445,509 | 70 40.8 | 0.02) 0.2 
Martinsville.............. 54.2] T. Olin 70| 39.6) 0.01) T. 
Martinton 74| 15/424) 0.00) || Calvin 0. 28 42.2/ 0.30) 25 
Mascoutah 70| 23 43.2} 0.70 | 53.6 | T. 384 0.17| T. 
Minonk 73| 18/420] T. | 52.28) T. 73 42.0 | 0.08 
Monmouth 69| 13 | 40.6) 0.22) 0.14 69 40.6) 0.18) 1.8 
Morrison 74 40.4) 0.02) T. | Goodwater............... | 81] 20/ 51.2] 0.80 70 41.2) T. 
Morrisonville 72 14 | 43.4) 0.07) | 80] 14/526] 0.25) T. 68 8 | 38.6) 0.20) 1.0 
Mount Pulaski 73 15 | 43.7) 0.02) | 84 23 | 55.6 | 0.25 70 40.2) O11 1.0 
Mount Vernon ........... | 22 47.2; 0.81 | 81 14 (53.6 64 19 | 42.2; 0.07) T. 
New Burnside ........... | 22 47.6 0.51 | || Muskogee ................ | 22 52.2) 0.37 75 7 | 41.7) 0.29 
68 22 | 43.6 0.94 | Okmulgee 80 20 50.5) 0.47 1.5 | Rock Rapids 70 41.4) T. T. 
71 16 42.4) 0.08 | Faltey 90 12 | 51.7 | T. T. Rockwell City............ 68 9 41.0) 0.00 
71) | 44.1 1.10 | 89} 23 53.7) 0.00 80 8 40.6) 0.05) 05 
7 15 | 44.0) 0.10) 21 55.4] T. 70; 10/ 41.4] 0.24) 20 
| 70) 6.35) | 82, 18 50.4] 0.80 6 | 38.0) 0.05) 0.5 
73 211 44.9!) 0.94 Webbers Falls....... 79] 20149.6] 0.68 i 10 41.4) T. 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. | Precipita- | | Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenvheit.) tion. | (Fabrenheit.) tion, 
~ 
= | = = 
| | Ine. | ns. |} Kentucky—Cont'd. | Ins. | Ins. | Maine—Cont’d. Ins. | Ins. 
9) 39.4) 010 1.0 Bardstown 75| 2 | 45.9) 0.89 | Millinocket ............- | 2/278 220) 98 
“4 | 42.7) 0.15 T. Beattyville 17/420) 0.70| 0.2 | North Bridgton .......... | @ 5| 31.6 1.83) 8.5 
10 | 40.0) 0.03 (0.3 | Beaver Dam.............. 75| 18| 43.0| 0.32 Oquossoc................. 53) 4) 25.8 139) 145 
13/432) 0.10 T. | Berem 7| | 44.2) 0.57) T. || 0 304 162) 58 
10} 40.9} 0.18 1.8 Blandville................ 70| 25/| 47.1 | 0.29 48; 6/260 1.82) 152 
12 41.8) 0.12 Bowling Green ........... 74| 20 45.0 | 1.40 _ Rumford Falls ........... 5, 3/300 143) 54 
40.6) 0.15 68} 44.4/' 2.57) 1. South Lagrange .......... 2/284 1.92) 69 
8| 41.2| 0.10 Cadiz ..... 75| 21 | 46.8) 0.79 1.34) 9.5 
43.6*| 0. 12 75 | 22| 46.6 0.47 5 | —1/ 2.0 O64) 7.0 
12s) 40.2" 0. 23 Catlettsburg. ............. 70| 21 ou) T. Vanceboro .............-+ 4 0 27.8 149° Ihe 
wes 010; 1,0 || Earlington ............... 21/446) 0.34 46; 3/27.9 1.62) 60 
10 | 40.6) T. | Edmonton ................ 73 17 | 44.3 | 1.34 Maryland. 
10 45.2) 0.10 41.9 | 1.65| T. | Annapolis .......... 68] 23/430 2.15) 
10 | 39.5 | 0.21) T. ve T. | Bachmans Valley......... 61 17, «=1.88) 120 
7/388) 0.08 0.3 | Frankfort 44.4 0.73 | Boettcherville .... 72; 41.2 053) Le 
9/905| T. | T. Greensburg .............. 7 18 | 41.1) 1.06 | Cambridge ........ 26 | 45.0 2.86 | 
10 40.2) 0.35 | Highbridge ..............| 21! 43.4!) 0.63) T. Cheltenham......... .--| 66) 23|421 1.50) 
9 43.8 0.30 Hopkinsville ............. | 7 | 20/457) 0.74 Chestertown. ............. 61 | 22/419 30 
T. Irvington ................ | 76) 24| 45.6) 0.53 Chewsville................ 65) 12 40.0 1.05) 1.5 
7/41.5) 016) T. || Jackson 73| 22/464) 1.36/ 1.0 | Clearspring .............. 66 39.4 0.74) O8 
Leitehfield ............... 72, 2 45.0) 0.40 64,22 43.4 
7/422) 007) || Loretto 72) 2 45.4) 1.02 Collegepark .............. 68*| Bes 
14/444) 0.40 40 | Manchester .............. 70| 18 43.8) 3.05 41 
18} 4,1) O32) T || Mayfield................. 45.7") 0.57 Cumberland ............. 0.55) 1.0 
17| 44.4| 0.60, T. || Maysville................ 7 | 43.6) 0.50 | Darlington............... 65) 17/420 236) 60 
16 | 0.30 T. | Middlesboro ............. 44.1% 3.56 12° 85. 4¢............. 
18 45.5) 0.07 T. Mount Sterling .......... 66} 22/428) 031) T. 65) 20) 41.8 207) 15 
17 | 48.7) 0.25) 1. Owensboro 74 24 45.6) 0.23) | 2/42 2.48/...... 
20/546) 0.10 T. 69¢; 20°) 45.8) 0.44) T. | Fallston 65) 15/414 1.97) 55 
7/43) T. | T. 75 | 49.0) 0.20) 70| 16/435 1.51}...... 
20/482) 015 | 74) 19/465) 0.30) | Grantsville 65 | 13 36.8 046) 45 
12/ 48.2) 002 0.2 || 69 | 44.4) 0.40) 67| 18/407 1.15 )...... 
13 45.6) T. 71) 19 43.0) 0.57 | Greenspring Furnace 68 | 39.8 069)...... 
13 | 47.4) OM T. 71 18 | 43.8) 0.51 T. | Hancock 70) 13 | 40.6 0.60 
15 | 46.0) 0.12 1.0 43.4) 100) T. | Harney ..... 1.42) 1.0 
16 47.0) 024 24 6 426) O39) 24/442 216)...... 
19 | 46.8; T. || Taylorsville.............. 69 17 | 42.6) 0.47) | Johns Hopkins Hospital. 66 22 43.8 183 ...... 
47.0; T. | 2. Williamsburg 7 20 | 46.8 | 210 T. || Keedysville.............. 69¢| 14°) 41.2¢ 1.04/...... 
17 48.6 | 0.23 70| 17) 45.2) 0.63 67| 2/436 232) 60 
Fall | 76 10 | 45.2 | 0.06 | Abbeville ................ 80 82 | 59.2 | 1.68) Mount St. Marys College... 66 17; 422 1.31 |...... 
Farnsworth ............-. | 7] 12/454] 0.02) T. || Alexandria .............. 81| 28|55.5) 3.36 | New Market.............. 6 | 18/416 191) 50 
81) 26 | 56.1 | 1.80) 64) 11) 36.1 0.82) 50 
Fort Leavenworth........ 73 2248.2) 0.21 Baton Rouge ............. S4 32 58.6 1.60 | Pocomoke City ........... 66 27 44.8 1.82 )...... 
Fort Scott 48.5) 0.12 || Burnside 79| 28 | 57.8 0:35 Princess Anne ........... 69| 21/429 1.59| 
Frankfort | @20/ 0.5 || Cameron 79)| 33 | 59.6*| 2.89 Solomons............ | 45.6 1.63) 1.0 
82| 26 | 56.2) 1.77 | Takoma Park ............ | 66) 20/414 1.06) 6.0 
Garden City | 46.2| 0.09 5 | Cheneyville.............. 7 28 | 55.2 | 2.30 Van Bibber .............. 197 41.4 2.21)...... 
44.6 0.00 79 26 | 56.1 | 1.07 | 65 19 | 40.0 0.29) 05 
47.8 | T. | T. Collinston ............... 28 | 52.4) 6.20 | Woodstock 43.0 186) 20 
Harrison 43.0) 0.10 0.50 28 | 54.6) 1.13 | Massachusetts. 
Horton..... 46.0 0.40 | 3358.0) Bluehill (summit)........ 58| 9/354 1.90/ 22 
Hoxie.... 43.5 TT. || Farmerville | 5.19 | Cambridge ............... 11/362 1.80)..... 
Hugoton 4.4| T. | T. || Franklin ................ 33 | 59.4) 0.87 Chestnuthill ............. 58 10 | «1.81 
Hutchinson ............-- 77 11 46.2) O=M 1.2 Georgetown 26 56.0 3.62 | 58 | 6/335 152) 49 
Independence ............ 76 13 | 49.2) 0.16 0.2 | Grand Coteau .......... 29 58.0) 1.88) East Templeton *! .. - ©) 8/324 O83) 60 
Jetmore. ........ 0. 02 | 27 | 55.8 0.94 16|37.9 2.20; 30 
77*| 12° 0.10 1.0 || | 28 | 57.6) 0.65 || Fitchburg®é .............. 55 10 | 35.2 0.78) 5.5 
76 11 44.8, 0.20 2.0 || Jennings................. 80 | 57.7) 1.64 Framingham. ........... 58, 6/351 1.73) 20 
71 | 14/420) 0.10 1.0 || Lafayette ................ 79 | 30 58.4) 1.58 826 
75| 16/463) 0.20; T. || Lake Charies.............; 85 | 30) 561) 3.05 Hyannis | 242) 25 
Macksville .............+- 74 12/ 45.0) 06.05 T. | Lakeside ...... 82 35 59.5) 0.00 158) 6.5 
McPherson .......... 74 16 | 46.4 81 35 61.2) 1.44 6 56 8/348 1.35) 15 
Manhattan b............-- 78 19 46.0) 0.35 T. ces 25 55.5) 2.50 1.27, 63 
Manhattan c............-- 76 18 0.30 T. | Libertyhill............... 82) 24/ 56.0) 2.00 Lowella......... 55 | 12) 36.9 1.51 
0.04 0.4 || Mansfield... "98 527 | 0.50 Ludlow Center ........... 2.8 2115) 20 
034| T. || Melville ................. 80) 27 56.0) 220 | Middleboro ....... 4 | 35.5 06 
(49.0, 0.03 T. | Minden 77| 53.0] 2.37 56 7| 33.4 1.86) 60 
46.6) 0.12| 1.2 || Monroe 84) 28/563) 4.26 New Bedford..... ....... 35.5 229) 20 
Se New Iberia.............. 79 $4 | 1.25 Pittefield..... ... | 1.50) 80 
42.9 | 0. 35 1.5 || Opelousas 82 26 | 56.6) 1.14 | 56 3.53 | T. 
49.2 | 0.10 1.0 | Plain Dealing ........... 83 20 | 53.7 1.52 
79| 2.72 | Provincetown ............ 60) 24 /41.9 3.10) 1.5 
46.8° 0.28 80 29 | 1.38 1.80) T. 
02% 20 77| 33 57.8| 0.00 | 58| 12/366 256) 40 
45.8/ 0.26) T. | 27/556) 290 4/344 2.05) 
47.9) 0.31 St. Francisville........... 77" 354) 55.9°, 5. 01 
47.6) T. r. Schriever...............-. | 85) 58.0) 0.64 | 58, 7/351 180) 25 
}42.9) 010) T. Southern University ..... | 1. 22 7/340 1.583] 0.7 
499.2 015 1.0  SugarExperimentStation. 76 37 59.8) 1.50 | Williamstown............. 52) 7/320 1.68) 58 
(46.0) 0.5 | Sugartown ............... | 28/572) 251 || 124) 10.0 
45.0; 0.16 | 34 60.5 3.01 | Worcester 58 12) 35.8 0.81 4.6 
47.8| 7. ih || | Michigan. | 
45.8 0.25 33.8 225) || Adrian................... 70| 16/392 T. | T. 
0.25 | 0.5 || Chesuncook | 1.57 13.2 Agricultural College. ..... 6% O04) O4 
46.1; 016 T. | 30.4) 1.26) 19.5 || Allegam.................. 167 0.10) 1.0 
41.6; T. | 30.0, 1.61) 7.0 Ann Arbor............... 69 | 12 | 39.2 0.10) 0.2 
49.2) 017° T. | 29.0| 1.83| 6 | 8/380 027| T. 
4.0) 028) 1.3) 31.8| 239| 6&0 || Baldwin ................. 71| 6/393 3&5 
@.6| || Grant 1.31, 80 Ball Mountain. ......... 66 (0.05) 
47.6°| 0.35 90.1 | 220| 15.0 || Baraga................... 70°| 1.15) 115 
32.0} 2.63 85 | Battlecreek............... | 69 19 | 38.6 T. 
46.3| 310| T. || Madison....... 1.23| 7.0 Bay City................. | 64 | 9 | 381 0.17 | 0.5 
43.2! 240\ T. || Mayfield...... 1.58! Benzonia............ 14/380 0.76) 27 
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TABLE II.—Climatological 
= a II. record of voluntary and other cooperating observers—Contin 
rec 
| (Fahrenheit.) tion, Temperature. | Precipita- 
| | |g | — |_(Fahrenbeit.) | tion. | 
° 
Stations. | | | | | | | | 
4 = s | oe Stations. Stati 
J | le | 
. 65 5| 37.4 038) 3.5 || | issouri—Co' 
2 Bloomingdale ............ «6919 40.60. _ || Floodwood............. —8 B48) 010) 10°) 75| 19| 45.8! 0.25/ T 
60) 11 | 36.5 025 | 35 || 70! 7 881) 0.10 
71 | ane Grand Meadow | 6/388! O21 | evens 7 20) 45.0! 0.26 
Hallock | 67|—14| 322] 0.33 || Carrollton. 741 169 46.49) 0. 
15 | Lake Winnibigoshish .... 67 —14 32.2| 0.32) 3.0 | Caruthersville ........... 
0.98 | Leech | 67 | 0.15| &8 || 73) 16 | 45.2 | 0.06 
7) 10397 «TC 4.0 || Long Prairie............. 862! 0.25 | ai | 73| 12 46.2) 0.20 
| 68 4 | Minneapolis? ............ 9 | 360 | | Fulton 15 it ‘ 0.10 
63 clas eal ast Montev 7 37.8!) 007) T. 76 | 20 46.1) 0.08 
67) 11) 86.6 0.28) 1-5 || Morris | slime! 46.2) 0.35 
| ae | 05 || New Ulm | 7| 9/886] O33| 10 | T 
| 8 | 36.8° 0.76) 11.5 66) —2 33.8) 0.17 1.3 | 15 | 45.8) 0.17 
—— 0.76 11.5 || ‘| 67| 6/8 || 16 
Hayes.......... 9/381 T. | || St. Charles............... | 67 8 385) 0.21 18| 4.7] | T 
cima as | 6 3 35.6) 0.05 0.8 | 12.4 | 0.28 
0 | 76) 22) 488) 240 15 | 46.3) 0.29) T. 
|| Bay St | 79| 34/582] || .......... 73| 18 | 47.6| 0.15) T. 
Ludington .............. | 60°) 23) 428° T. || 75 | 384) 58.7°| 2.68 ernon...........| 76 16 | 48.8] 0.28) T. 
Mackinac Island ......... | 57! 12/862 1.20) 65 72| 26 | 49.4) 2.76 7 | 17 | 47.9) 023) T. 
0.45) 45 || Camton.. ........ 73| 24/5361 297 New Haven .............. 77 °93'|'46.4 | 0.77 4 
2 New Palestine............, 75 | 21 | 47.8 | 0.39 
Menominee 2.8 Crystal 56.8 2. 97 48. 2 0. 68 
Midland ........... || Deck H.......... | 49.4) 213 48.5 | 0.05 
9 40.8" | T. || Edwards........... | 2.45 44.7) 0.25 
Muskegon ............... | 3.5 Fayette 1.95 | 0. 28 
Newberry ................ Fayette (near) 45.4 | 0.15 
Old Mission | 5.0 | Greenvillea.............. 52.2) 3.32 0. 08 
0 2.0 | Greenvilled ..............| 53.6 | 347 | Bolla 0. 28 
0.2 || Greenwood............... 51.0 “46.4 | 0.60 
T. | | 7| 29/526] 1.75 : 47.4 | 0.40 
5.0 || Holly Springs ........... 30 50.8) 1.74 | SO7MOUF 74 19 | 48.1 | 0.29 
4 Jackson 78 | 26 528 3.26 Sikeston 73 21 | 47.6| 0.14 
Reed City | 4.0 | Kosciusko. 79| 25) 583) 4.47 14) 44.5) 0.07 
Saginaw (W. | signs eis os 27 | «51.6 | 2.81 = 
Slocum an 0.02 | 'T. || Magnolia.. 7 TF. Warrenton .... 7 
0 68 19 | 38.2 7" ee 84 28 58.1 1.17 74 19 | 45.0 | 0.38 
South Haven | S| om | Natcher. 81 | 34 60.8) 2.40 18) 44) 027 
Stanton 19/400 T. | Nite Yume ‘| 27/526) 8.59 Wheatland 0.37 
0 Thomaston | O71| 7.0 || Patmos.........-..... 73 | 23 | 60.2) 0.60 Windsor 
Faverse City... ....... | 65) 8/386 1.07| Pearlington .............. 76°| 56.8") 2.04 12) 44.5) 000 
Vassar S| slat | 79| 36 61.0] 292 Pore... 
7 Webbervitie 68) 10 | 38.0 0.12 Rigel | wlaso| T | 
15) 36.1 1. 52.6 | 2.3 . 87 
Albert Lea elms uffolk 79) 55.5 | 218 Chester 66) 11 47.6 0.03) 
Fine || Un versity | 93h) 51.7») 3.19 | 0.56! T. 
Bemilii cones 65 36.3 06.03) T 78 28 52.9) 2.94) 69 40.0 0.40 
66 1 380 0: || Walnutgrove.............| 764) 254) 53.04) 3.8 T. | 1 
6 78) 25 $4.4) 3.65 Deerlodge .......... 74| 3/37.2| 0.05) 
1 sl 66 8 37.8 0.07 77 32 56.8! 1.34 Dillon BO... 59 
Crookston ...............| 63) 2) 32.2 0.10 79| 26 | 58.3) 3.40 62) 16 40.2) 0.02) 'T. 
Currie. 75> 18°, 38.6°....... Ageteten Clty... Forsyth .............. 694) | 87.2%) 0.00 
76) —2'35.1! 0.00 
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Temperature. ‘Precipita- Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. | (Fahrenheit.) | dom, 
| | | 
| 
Montana—Cont'd. ° | ° | bd Ins. | Ins Nebraska—Cont’d | | |e | ns. | Ins. | New Hampshire—Cont'd. | o © | Ins, 
Grayling 57 | — 3 | 28.4) T. 97.98, | FH. ff Weed 2.30 23.0 ‘ 
Greatfalls | 65) 45.8) 0.01 73; 14/420| T. | T. || Brookline®!,............. O86 
Livingston ........ | 67] 12/462) OOD) T. || | 0.19 | || Durham .......... 58 1.132)...... 
| 11/428) 0.05| 0.5 || Madison ................. 72, 41.4) 1.0 Franklin Falls........... | 4/310) 1.55) 42 
| 70 6 39.6 6.25 T. de | O20) 20 Grafton | 48) —4/ 27.2 1.25) 60 
Ovando 58; 11 34.8) 0. 72| 17/428) O11) 1.0 || Nashua .................. | 55 6|328)| 1.45) 7.2 
62 | 16/ 41.8/ T. | || Nebraska City............ 73| 14| 429] 1.0 || Newton.................. | 85) 8/332) 1.61) 20 
Philipsburg 13) 41.6) 0.01 | Nemaha 0.10; T. || Plymouth................| 4°29.8 O84 1.5 
--| 2/396) T. | Norfolk 0.12; 30 || Stratford................. | 49|—8/266 0983 9.0 
TL) 0) 87.4) 0.00 | North Loup 0. 05 0.5 New Jersey. 
65; 8/40.3/ 012) 20 | Oakdale 0.15 0.5 | Asbury Park............. | 19/420) T. 
72, «+10 386 0.00 Odell... @ | 62 19 40.4 2.52 0.5 
8) 18/466) OOF 0.05| 0.5 || Belvidere................ | 61) 14° 386, 219) 45 
40 || eer | 66 17| 41.6; 223; 22 
0.2; T. Palmer 0.30; 3.0 | Blairstown............... 59 13 | 37.6 | 1.80)...... 
38.8 0.03 | 18/424) 0.41 20 || Bridgeton ................ 2/432) 225)...... 
33.4 0.00 Plattsmouth 0.08 | 0.8 Cape May C. H........... 66) 19/426) 1.48 T. 
45.2) 0.50; 3.0 || | 78 | 5/410) 0.04) T. Charlotteburg............ | 6/362) 1.78) 332 
42.2) 0.08 74 18 | 0.12] 0.9 || Chester ................. | 60 13 | 37.7| 1.2) 95 
37.8 | 0.05 Redcloud ..........--..-- 15/425) 0.05) 0.5 | Clayton 15 298) 
Republican .............- Levees 0. 00 College Farm ............ | 61| 15/397) 270, 0.4 
(38.0) O01 T. St. Libory 59) 11) 862) 210 5.0 
$8.8; 0.30, 1.0 || St. 75 18 | 43.3/ 0.10] 0.6 || Elizabeth ................ 2.85 | 1.0 
39.7 | 0.00 12/425/ T. || Englewood............... | 37.9) 3400 05 
43.0) 0.05 0.5 | Schuyler... 0.20, 20 Flemington .............. | 63) 15 39.6 233 05 
0.01 | @1 || Friesburg................ | 65] 19/416) 214) 21 
0.00 72) 41.6) 6.40) 40 Hightstown 62; 19/402) 2.72 T. 
0. 27 1.0 || Springview............... 74) 9 | 43.5 Indian Mills 68 41.2 2.05 1.0 
0. 36 10) 41.4) 0.17 64 41.0) 1.91) T. 
0.10) 1.0 | Lambertville ............ 62) 17 40.0 255 10 
0.39; 1.5 || Stromeburg | 0.10 Moorestown .............. | 6 | 18/40.9|) 204) &6 
0.10 70; 18/414) T. | T. 60| 17/398) 1.85) 01 
0. 21 0.20; 20 New Brunswick .......... | 19/409) 2.73 0.8 
} 0.48, 3.0 | Tecumsehd. ............. 75 | 14 42 18 41.2) 1.69, 05 
20 || Tecumsehe........ 615) 1.0. Phillipsburg ............. 16/388) 1.96 4.0 
0.05, | Tekamah ............... 74| 18/426) 0.28] 3&0 || Plainfleld................ 61; 15/391!) 227) 0.6 
0, 32 Turlington ............... 73) 445) 0.18 2.5 || Pleasantville............. 
, University Farm.........| 14/445) @18| 0.5 || 2.42, 1.8 
| 015] 1.0 || Rivervale............. 58 9 3.9 250 20 
0.23, | Wakefield....... ....... 40.1) 0.35) 25 Sandy Hook............. 2 41.7) 228 
| 0.00 Somerville 39.0) 249 0.5 
0. 20 1.5 | Weeping Water | 0.38 -5| 2.09 6.0 
0.20; 20 || Westpoint........... .8| T. 
0. 05 0.5 | Whitman......... 0. 02 2.33 0.8 
77 420 6.09 05 0.10) 1.0 Vineland...... 210; 1.5 
72 44.5) 0.20 2.0 0. 08 Woodbine... .. 1.70, T. 
79 43.9 | 0.05 T. 0.21) 1.5 Woodstown 1.91 20 
71 15/433) 024) 22 AE 0.00 Alamagordo.............. 0.17 T. 
0.05 Battle Mountain......... 78| 16/462) | 72) 14/| 40.2/ 0.00 
76) 16) 43.0) O21 20 | Belmont ................ 59 | 14 40.0) 0.00 
72 19° 42.6 0.10 0.5 Beowawe *!............. 65 | 23 41.1) 0.00 21) 53.73) 0.96 
Fort Robinson ........... 70; 10/41.0| T. | T. 79 | 14 46.0, 0.00 73 | 6/426 O19 05 
76 10 42.8) 0.02 0.2 || Candelaria ............... 65, 45.6| 0.31 | T. | —5 | 33.2) 0.55 8.0 
42.2) 0.20 60) 12) 36.5) 0.00 77| 19 46.2) 0.64 
&8 || Carson City .............. 67) 14) 41.5) 0.01 Eagle Rock Ranch........ 66 2 37.6) 010 1.0 
| 45.2) 0.29 20 || Cranes Ranch ............| ..... paces | 7 7 45.2 0.34 1.0 
| 66) 39.3) 0.00 69 44.7) 0.00 
418) 001 | 92] 19| Fort Bayard.............. 7) 15 45.6) 0.31 
| @25| 1.0 || Geyser... 674 87.14 0.00 | Fort Stanton ............. 67 6 40.9 0.08 0.8 
Gothenburg .............. | 74 9 | 43.0) 0.12 0. 05 || Fort Union.......... 78 2/439 0.27; 20 
Grand Islanda........... | 18/432) 020; 1.5 | Halleck®® ......... ..... 60) 8/329) 0.00 Fort Wingate 68 41.8 0.00 
Guide Rook .......... «.. | 1.0 65 20 44.4 69 | 22 47.5 T. 
. 0. 02 Lewers Ranch............ 68 | 22) 46.6 0. 68 | 72 | 2 0.05! 0.5 
Hartington .............. 0. 10 78 16 45.8) 0.00 | 64) 20 43.2) 0.00 
69 18 41.6) 0.05 T. Mill City 60] 38/428 | 0.00 | 64) 10 37.0 0.00 
71 19 | 429] 1.8 || Palisade.................. 68| 41.7) 0.00 74 17 47.6 0.50 
Hayes Center ............ 0.07, | Palmetto................. 6 15) 40.1) 620) 20 Mineral 0.12 3.0 
Hebron 0.23, 20 | Pioche ......... | 69 | 11) 40.2| 0.00 Mountainair ............. 6) —1 40.0) 0603 1.0 
Hickman........ 59 | 10/ 36.9) 0.00 66 6 40.9 0.05) 05 
Holbrook 0.01 T. || Reno State University.... 67) 20/430) T. 71 5 41.2) 0.34 6.5 
Holdrege 0.10 ED | 9 | 36.6 | 77°) 21 | 480% 0.15) T. 
| 1.0 || Sodaville................. 30) 0.22 || Sam Marcial..............| 76 | 20) 45.9] 0.00 
Hooper *! 0.17 0.00 72 9 40.2) 0.00 
Johnstown .. 0.02 %2 || Wabuska 42.4 | 0.00 | 69 8 39.4 0.00 
Kearney 619 36 | Wadsworth 42.4) 0.00 0.58 
Kenn iy 0.05 29 | Wells*! 35.6 | 0.00 67 4/40.2| 0.21; 30 
Kimbal 1*| 38.3%) T. 69; —6 38.0 0.205 25 
Kirkwood 0.10 
Lexington 0.05 | 0.5 || Berlin Mills: | 168 67 | 0.56, 20 
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Stations. 


—— 


New 
Alden 


Appleton ....- 


Ballston Lake ..........-- 
Berlin... 


Blue Mountain 


Bouckviile 


Brockport 


Dekalb Junction ......... 


Faust 

Fayetteville 
Port Plain. 
Franklinville ...........- 


Gansevoort... 


Gloversville............-- 
Griffin Corners........... 


Haskinville 


Jeffersonville............. 
Keene Valley ............ 
Lake G 
Lenox. . 


Li berty 


Newark Valley............ 


Number Four............!. 
ensburg 


Oxford 
Oyster Bay ... 
Palermo....... 


Port Jerv 


Romulus ............ 


Temperature. ‘Precipita- 
| 


(Fahrenheit. ) tion. | 
| 1] 
} a 
| | = 
Bi | os || 
= | Se | 
g @e | DQ 
61 37.3 O94) 5.8 
64) 10) 334) 0.70) 57 
54 7| 33.0 0.49} 40 
60 16 | 37.1) 0.17] 0.7 
62 | —12| 058] 1.5 
63| 0.98/...... 
63| 11/363) 082] 40 
63 6/358 0.39] 40 
61 935.1 1.01 6.5 
7/324 0.70) 5.0 
57) 10/| 37.6) 190) 23 
—38| 31.4) 1.80] 18.0 
0.51 5.5 | 
64| —5| 349) 0.83] 11.5 | 
8/382) 1.11 8.0 
63 10 | 37.8 0.35) 21 
55 0665|...... 
14/346) 204] 5.5 | 
53) 29.0 (0.65) 6.0 | 
55| 8/334) 201] 12.0 
56 2| 30.1) 0.30 1.5 | 
2.31] 0.2 | 
2/309  1.18| 7.2 
60; 0.84] 20 
62) 39.5) 205] T. 
57| 31.4) 087] 45 | 
60 | —1/ 32.8) 1.96] 144 | 
62 12 37.0 0.66; 3.0 
65| 12|387.7| 057]...... 
54) 00/286 0.55) 5.5 | 
5 35.4 0.53] 4.0 
9 34.8 0.46) 25 | 
63 | —2|348/ 1.77] 107 | 
66 | —12| 266) 1.81 |...... 
53 4/318) 062) 3.0 
6 3L8 3.0 
54 4/314) 073] 35 
55 | 30.4) 2.12] 19.0 
| 0.29] 235 || 
0.53) 45 || 
6114 87.6 0.31 | 
60) 2/326) 1.00) 8&7 | 
65 | —2/ 36.3) 080] 24 | 
59 | —3/ 288) 0.45) 4.7 | 
63 9 36.0 O84) 5.9 | 
—65|35.8| 1.31] 84 
59| 7/340] 1.32] 120 | 
63| —1/| 29.4) 0.35] 6.5 | 
53 7/323) 0.75 0.7 || 
65| 11 | 87.4| 0.62] 36 | 
Ag 2/32.4/ 1.41] 11.2 | 
57 7/328 0.35 .5 | 
63| 16/87.6| O21) T. | 
58 | —3 30.2 0.21 1.6 | 
1.4 
65| 10/| 87.5! 1.49] 11.0 
57 16 37.2 1.50] 9.6 
53| 12/349) 1.27] 10.5 
—2 1.19) 8&0 
|. 089) 65 
55 | —2| 1.86] 17.5 | 
56 4/324) O32] 27 | 
58 2/31.5| 049] 24 || 
1. 64 8.4 | 
58 633.4 207) 16.5 
554] 1.50 | 11.5 || 
19/394) 220] 0.2 || 
60 2/336 1.07) 83) 
59 12 36.0 2.28 5.0 | 
58| —3 31.4) 0.61 5.0 || 
61 12/380 20 
60 8 33.8) 30 
56 41) 34.8¢ 1.26/ 9.5 | 
62| 15 | 87.4) 0.49] 20 | 
39.8! 0.40; 20 
59| 12/352) 072) 40 
64| 37.4) 0.32] 1.0 
—5 29.0, 0.46) 44 | 
56 7/330 0.40) 4.0 | 
12/366 1.54] 1.0 
18| 40.4 2.08/ 0.1 
64| 12! 36.7 2.8 
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Stations. 


New York—Cont’d. 
Southampton........ 
South Butler ........ 
South Canisteo...... 
Southeast Reservoir 
South Kortright 
South Schroon....... 
Straits Corners ........... 
Ticonderoga ....... 
Wappinger Falls 


| West Berne... 


Bryson City ......... 
Curritaol: 
|| Eagletown .......... 
Edenton ............ 


Hendersonville 


Hen rietta 


|| Hot Springs......... 
Jefferson 4,....... 


Kinston...... 


Lexington .......... 
| Lincolnton .......... 


Louisburg........... 
Lumberton.......... 
we 
Morganton .......... 
Mountairy .......... 
Mount Holly........ 


Reidsville .......... 


Rockingham 


Soapstone Mount 
Southern Pines...... 
Southport ........... 
|| Statesville........... 
Washington ......... 
Waynesville ........ 


, Devils Lake......... 
Dickinson........... 
| Donnybrook ........ 
|| Dunseith............ 


Edgeley ........ 


Ellendale ....... ........ 


Fullerton 


| Greensboro 


| 
| 


pth of 


snow. 


Maximum. 
| Total de 


| 
| 


te 


| Mayville 


go S pops ge 


oo 


45. 

47. 
48. 


SBR! 


Demos 


| Fremont ...... 


84.445 


a 


Nn 


conc 


| 
o 


ON 


Sone pte! 


Stations. 


North 


New England............ 


Portal.... 


Sentinel Butte........... 

University ............... 
Willow City.............. 


0. 


Bangorville .............. 
Bellefontaine............. 
Benton Ridge ............ 
Bowling Green........... 


Cambridge ... 
Camp Dennison 


Cardington......... ..... 
Cleveland 


Frankfort ........ 


Garrettsville 


Jacksonburg ............. 


Maximum. 
Minimum, 


| 


New Richmond .......... 
New Waterford .......... 
North Lewisburg......... } 
North Royalton .......... 


| 


Ohio State University .... 


Temperature. 
(Fahrenheit. ) 


BESHRR: 
SCH 


a 


ee 
~ 


39. 8 


37.4 


40. 2 


snow, 


| Total depth of 


= 
= 


ec a vou 


Goa 


One 


M4 535 
Temperature. Precipita- Precipita- 
| (Fahrenheit.) | tion. tion. 
| 
| 
| | 38 
| | | as 
|; a 
| iid | 
J Ty | 58 20 | 39.8 278 | 0.2 | 73 136.7] 017] 1.1 
| —2)35.7| 1.05) | | 74 T. | T. 
76 35.0 | 0. 02 0.2 
55| —4/ 30.3] 1.98; 71 35.0 | 0.30 3.0 
53 | —1 | 28.6] 0.40 72 41.6) 0.01) 
54) 9 | 31.8] 0.26 36.0) T. T. 
Atwater 64°) 5°, 33.6°| 0.30 72 35.9¢; ‘Tf. 
64 17) 87.2 1.07 Minnewaukon ........... 70 35.1 | | 
| 68 14/ 35.2] 2.06 75 38.7 | 07 
70 33.4 | | 05 
58 4 33.1] 0.82 73 34. 6 | £8 
64 «13 | 35.4] 0.69 | 70 |_| T. 
Wedgwood....... .......| 61} 7) 342] 0.62 | 72 
| 65 19 388] 0.71) 4.0 70 0.5 
0 | 32.0) 2.41 | 23.5 76 0.02; T. 
0.25; T. 69 | — 0.07 | 0.6 
North Carolina. 68°| — 0.08) 0.3 
17 | 45.6 1.0 
d spring 72 0.05 | T. 
Cooperstown 69 | 26 72 0.11 1.1 
ortlan< 69 | 27 | | 70 | — 0, 25 2.5 
Fayetteville..............| 74] 26 | 7|—1 0. 00 
69) 28 | 70 | —4 0.02) 0.2 
| 68 | 27 0.5  Amesville 70 14 | 
se Cove 67 | 24 0.6 69 15 | 6 | 
71 25 3.0 67° 6« 
64 12 2.1 70 18 4 
papi 72 24 5 a | 69 18 0 
72; 2 17 F 71 17 0 | 
1.0 | 66 5 
Littleton 68 25 66 18 | | 
67 26 re 68 17 | | 
74) 2 | 70 14 | 42.6 | 
67 20 | 41.2 | 
| 72 a1 | 42.0 | 
71) 47 | 69 17 | 43.8 | 
19) 46. 0.2 63 | 22) 41.1) 
Indian Lake............. 78] 18 | 47. 64| 22 | 40.0 | 
3.05 T. 40.8 | 
1.99 [> 20 | 41.8 | 
Patterson? .. 66 | 18 3.11 20 | 40.6 | 
nese 74 29 5. 72 | Del 70 18 39.6 | 
4.13 0.2 || 68 | 19 | 41.1 | 
Is, City Res....... ...| 2 T. 
Lockport 71; 2 18 | 41.6 
Lyndonville. ............. 70| 18 68 | 10| 
Scotland Neck............ 70 27 68 19 | 
| 76 24 63 20 
North Hammond 69| 16) 
78 | 18 69 18 | 
on ees 75 24 | 68 15 
| 25 | 15] 
ond .0 Hudson 6 | 
Oswegatchi« 73 | 24 71 18 | 
79 | | Lancaster ................| 68| 18 
Churehs Ferry 80 Milfordton ........-......| 
Richmondville ........... 67 22 | 
55; | %6 New Berlin...............| 69 13 | 39.2 | 
Salisbury Mills........... 71 New Bremen............. 70 18 | 41.1 | 
74 68 20 | 43.8 | 
Saratoga Springs ......... Fort Berthold............| 73 64) 11 | 36.9 
67 17 | 41.0 | 
70 | 66 10 | 39.4) 
rit 71 14 | 39.6 | 
Skaneateles .............. Jamestown ..............! 77) | 67 19 | 39.8 
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(Fahrenheit. ) tion. emperature. Precipita- | | 
(Fahrenheit. tion. | Temperature. —Precipita- 
| 
| | | z | 
Stations. Stati ia 3 
oF | 8. Stati | 
ig | eo | | | 
va «ses Bid | | ©6 | | | | aos 
| a | i = | = | | eo 
jaja | 2 rere 3 3 3 
67 | 40.2) 0.25| 0.5 | Grants Pass 68 | 31/489) 230 Oil City. 092 
Hoo 46.5 4.58 | Pocono Lake ............. | 24 48.6) 238 10 
65 23 4.01 T. | | 19 41.6 | 0.47 58 3 32.7 | 1 12.0 
Shenandoah............... 14|3%8| 043| || Kerby......... 68| 19/434] 1.02)...... 19 39.4) 1.57) 20 
41.3 | ois a4 Klos 65 32 | 48.7 7. 27 | Sae | 40. 6 1. 86 50 
65 os | 72) 46.8) 5.59 bed B 4 AE... 
68 41.4| 07 || 70 | 33) 49.4) 9.96 | 
68 139.6) 0616 O8 Meacham 70 | 37 53.2 7.08 Smethport......... 68 2 35.2 76 1.0 
on) Fondisten 72 20 | 45.0) 0.33 | 63) 19 41.6) 239) 25 
39.6 0.40 1.2 Riversid 17 | 43.8 0. 46 0. 40 
0.34 T Sale 70 | 13 | 39.9 | 0. 25 Warren ...... 64 | | 0.25 0.5 
sil 62 | 36 50.2) 6.583 i> 36.8 1.21) 10.4 
mei 23 44.3) 0.30) 3.0 | West Newton as; 
47.0) 0.i2 | | 83) 49.1) 9.49 | Cie Lis| xe 
Cloud Chief 78); 14/1/62; T 0. 69 Providence a.............| 57 &15 1.8 
15|51.2| | 0. 27 South Carolina. 37.2) 1.95) 22 
Erick 79 | BLS | 0.10 | 78) 26/524) 245 
78 | 61.3) 0.12 3.55 Allendale ............. 74° 51. 7¢ 
Fort Sill. 7) 0.00) Anderson BLT | 
7% $1. | «57.0 | 0.00) 0.26) T. 28| 813 | 
75| 14/| 47.6) 04 | 0. 63 |...... 30 542 
83} 10/ 57.6) | 0.53) T. 75 | 33 56.5 | 
76 18 | 51.4) 0.12) T. | 0. 56 0.5 | Bennettsville............. 7 26 50 413. 
a8 80. 2 0.2 1.5 | Browers... 7 28 53.0 
Kenton 15/458) 010| 10) 0.68| 20 || a7 3.12) T. 
McComb .. 78 15 | 0.08 onan 40.8 3.22 6.4 Clarks 3.70 T. 
Mangum . s0| 0.00 0.43 | 20 | Clemson College... ....... 29/526) T. 
Meeker SI 16 | 52.6 0.25 I vi ersport | 35.0 0. 60 6.0 | Conway 76 | 23 49.6 2.41 
Newkirk S| Dev s Island Dam........ 0.19 . || Darlington ............... 26 | 51.6 | 1.20, 
it 79| 181535! 0.08 | 61) 18) 38.4) 2.02 > Florence....... 25 3.40) T. 
78 15 | 48.8 0.23 a7 | | 58) 18 | 38.2 1. 88 2.6 Gaffney .......... 25 50. 0 | 3.09 
794} 48.24 1.5 || Emporiv unetion........ |. | 0.64| 0.3 | Georgetown .............. $3 49.9) 376) T. 
7| 14|821| 008| Ephrata............. 62) 37.8 | O64) 22) Greenville 22 462| 270 
83 15 | 545! 0.03. sees 63 | 16 | 39.8 1.16 6.0 | = 3. 70 
77 11/493) 0.07) | 65 12 | 37.9) 0.43 0.5 | Heath Springs............ | 232 | 
67 38.0) 074) 20 | Kingstreed.. | 74] 624) 1.80 T. 
Freeport 67| 8/389] 0.86| 1.8 || ie ve 
36 | 80.3 | 10.67 | | Gordon .. i | 1.03] 80 | 
37 | 52.5 — | 298 
Ausemn @| Homburg 16} 40.6| 1.73) 35 St. 74) 28 523) 192) T. 
76| 37 | 52.2 | 17.32 Herre Island Dam........ 
21 O42 errs Island Dam........|...... 0.22 |..... Saluda | 234! 
70 19 | 40.0! 0.43 | 0.54| 1. | Santuck....... 24 51.0) 265) T. 
68 48.0) 0.46 | 68) 39.0) 0690) 45 | Smiths 74 2450.1 2.42 
Johastows | 78 | 18/415) 696 1.4 Spartanburg ............. 70, 28 3.07) 
a2 | | 0.36) T. Statesbu BE 73 25 49.8 3.99 
Doraville ......... 6787 | 47.6 | 10.43 | | 962) 54 || Walterboro... | Bl 
71 37 51.8 | | 61 16 38.6 0.72 | 26 55.6 2.54 
Leckhevene | 62) 14/388) 048) T. | Winthrop College ........ 
37 @6s| T. || 74 = 50. 2 | 3. 63 | ¢. 
ones | | 18) 40.9 | 0. 32 | a9 || 72-28 51.8) 4.39) T. 
| ane | 16) 39.2) 045) T. || Aberdeen | 
0.45 TT. | Academ | 2/983) O38) 28 


snow. 


ac: w succes: 


cov 
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Temperature. 
(Fahrenheit. ) 
on. | Temperature. | 
(Fabrenheit.) | 
| | | Precipita- 
Stati | | 
| a8) | | ot | | Stations. 
gigidiag | | | rlal | Seti 
7 364) 0.02) T Palmetto .... Ins. | I | 
sions 71 6 | 39.6 | 72 | 23 48.0 84 ns, | 
| 77 39.0) T 5 76-20 47.3) 1.80 New Braunfels ...... | | Ins. | Ins 
Chamberlain [ott | 06 21 | 44.2 3.64 2 | 31 | 59.2) 0.73 
Cheyenne | 74) 2/362) 0.20) T. | 75) 9/483) 208)” Paris... 0. 61 
70 T Silver Lake............... 68 | 23 | 46.6 4.79 29 | 55.8 | 0.85 
| 67! 5/379] 1.0 | Springdale ..............] 59:12 39.4) 3.53) 6 
708 108 39.28) 0.05 1.0 | 18/431) 3.97 25 | 524) 0.90 
71| —2|36.4/ 010| Tasewell | 75) 20) 46.8 1.33 .0 || Port Lavaca.......-..-... 8: 28 | 60.8 | 2.53 
72 2 384 0.05 | || Tullahoma............... 47.6) 1.21 Rockisland .............. | 0. 63 
Forestbu 77 33.0 T | Walling 71 21 46.1 24 Rockland 83 29 | 60.6 1, 24 
70 17 43.2 0. 16 1.2 Yukon ...... 70 23 «48.0 L115 | Runge. 80 88 | 65,2 1.75 
Grand River School ...... 38.2 0.00 72| 25 | 50.1) 3.82 | Sabinal 86 27 | 62.5) 0.60 
wood School ...... 76 38.0 0. 38 || Albany..... San Saba 77 59.0) 0.95 
12 | 43.41 015 88 20 | 55.5 | 0.18 | Sherman 22 55. 4 | 0. 22 
| 71 8|370! 010 3.68 Sonora 56 29 | 55.6) 0.58 
72 Simei as, | Sugarland ........ 19 | 53.4| 2.52 
2/380 0 90-27 | «57.2 0.00 77 28 | 60.4) 1.80 
78 3 | 39.4 0. 28 1.0 Ballinger... 78 81 60.3 0. 40 Templed 82 26 66.7 0.34 
72 0.12 2.0 || 25 | 57.8 | 0.35 
| 1/362] r 3.70 45.4) T. | T 
| 72) 8/361! O10] T. | Bigspring ....... 82 29 / 61.6 | 1.13 64.8 1.06 
0.05 76 21 | (55.4 0. 23 48.6) 0.15| T 
78408) 40.44) T 79 24 | 58.0 0.55 56.2| 0.93) | 
40.2) 0.00 80 | 26 | 54.7) 0.45 62.1) 4.72 
| T |) Brighton 81) | 59.7 | 1.29 54.8) 0.09) T 
On-the-Trees Camp....... T/T. | Channing 25/586) T. 
76 17 | 49.0] 0.95) T 0.00 
Pine | 10 | $8.6 | 0.06) T. Claude 17/524) 40.0 | 0.00 
80 —1 | 37.0] | Coleman ..... 79 22 | 53.1 0.37, 37.4 0.00 
| si | 35.6 | 0.17 I. 89 | 60.4) 0.30 35.7 | 0.00 
Silver City | O17 | Colorado 88 | 31) 61.8) 1.10 33.6 | 0.00 
74 40.2) 0.03 1.0 || Columbia ................ 79) 19 | 53.0) 0.45 
rfish 74) 10) 40.2) 0.03) 0.3 || Columbus 79-30 60.0| 3.70 35.9 | 0.00 
Tyndall | 72 4 | 37.8 | 0. 2 1.0 798 222) 55, 0. 12 35.4 0.00 
| 80 8 420. 0.21 85 | 30 59.0) 0.26 37.8 | 0.06 
76) 0.12 82} 27 | 59.6) 205 33.6 | 0.00 
6 0.0 32| 60.2) 3.51 Farmington ...... 46.0) 0.00 
7 5/400 Danevang................ 84 | 26 | 55.6 | 0.18 62) | 40.5) 0.00 
Andersonville | 5 Dialville le 0.45 66 5 | 32.6 0. 00 
w 68 44.2) 2.65 O45 | || 25 | 46.1 | 0.00 
48.0) 2.3: | 80 59.8) 0.15 41.0} 0.00 
233 82| 26 | 56.2 36.0 | 0.00 
| Fort Clark... giw! 4a | 1.94 T. 
12 6.0 Fort Davis ........ 77 | 28/593] 0.50 37.4) 0.00 
| Fort MeIntosh m4] 16] 470] T. 37.1} 0.00 
47.6 | 4.0 | Fort Ringgold g5e) 30 | 63.84] 2.35 45.8 0.00 
45.4 2 71 Fort Stockton 85 33 | 64.9 0.72 T. 
47.8 03 T. k redericksburg 52.8¢| 1.75 36.8 0.00 
Gainesville.............. 76°| 55. 0.37 40.0} 0.00 
12 81 22 | 54.3) 0.10 33.6 | 0.00 
93 Gorton... 7 26 | 57.0 1.10 } 39.0 0. 00 
xsl 82} 26/588) 0.32 39.4 | 0.60 
Covington Grapevine 198! 55, 08 T T 008 33.9 0. 00 
74 4 Hale Center............ 90 24| 57.6! 0.20 Marysvale................ 72 14 | 40.5) 0.00 
25/488) 0.59 87 19/542) T T 65 19 | 43.8) 0.00 
69 15 | 46.6) 21 Hempstead....... 83| 28 | 58.6) 1.23 65 | 13 | $8.8 | 0.00 
"3 16 | 42.6 2.71 Mount Nebo ............. 8 | 35.8 | 0.00 
71 | 2/1 47.7| 2 clin... | O22 Mount Pleasant 16 | 42.3) 0.00 
46.2 ed 79 | 26 | 56.7) 0.08 18 | 41.8 | 0.00 
Greeneville 3 78 28 | 60.4 | 1.00 0. 00 
Halls Hill... 450) 43 | Huntsville... 79] 69.6] 3.26 Panquitch 0.00 
Harriman i. 446 | 11.7 || Jefferson 79°| B7.5*| 1.34 Parowan ............ 0 00 
44.7| 254 || Junction .............. 25 | 55.2) 0.30 0. 00 
| 79 | 28 | 57.4) 0.20 Promontory .............. 62 7 
@ 24 | 74| 15 | 49.8| 0.37 5 | 44.4) 0.00 
Johnsonville ............. 1.48 79| 29/ 55.6) 0. 17 | 42.4 0.00 
6s; 328 || Kopperl..... go] | saa! 1.63 | Randolph 9 | 39.4 0.00 
| 30 | 523) 2 $0 Summit .......... |v. 
cKenz | 30 | 60.% 2. 0.00 
Maryville 88| 29 | 0.56 | 62) 28) 42.4) 0.00 
Newport 77 0.98 68) 41.6) 0.00 
30 | 58.9 0.00 0| 8&4 0. 00 
82 | 52, 12| 844 
—4/1%2! O90! 18.0 
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WK ° 488888 
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Preci 
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| 


| 
2822 


17 | 41 


rature. 


NSSS 


re 


Fahrenheit. ) 


Tem 


( 


| 2322222 


: : : : 


8:5 


ees 


40 


of Ranch. 
easant . 


Tlwaco 
Lacenter . 
Lakeside 
Lester* .. 
Lind 
Loomis 
Mottin 
Mount 

essa 

ga 

m 

Pomeroy 
Port Townsend 
Rattlesnake ... 
Republic ...... 


|| 
| 
| | z 
| 
64 
70 1. 45 
77 
67 3. 35 
67 2.24 
1, 35 
70 1, 58 
67 3. 01 
68° 3. 35 
78 0.94 
3. 10 
7 | 18 1.91 
68 19 0. 80 
71 21 3. 84 
65 22 2% 
65 23 3. 83 
70 22 2. 27 
68 30 2. 68 
61 14 1.10 
ease 1. 52 
70 16 1, 05 
MeDowell .......... 0. 07 
Mendota ............. ae 3. 41 
Newport News ....... 67 29 2. 62 
Petersburg ........... 68 26 3. 56 
péagael 0.75 
aves 1. 50 
ia 1.72 
70 2 2.60 
0. 83 
4. 05 
eves 2.72 
1.34 
1. 05 
2. 25 
2. 06 
0. 84 
1.91 
ton. 
15 
56 
1 
che 0. | 
76 16, 82 
70 8. 36 
60 1,04 
68 
68 0. 36 
57 1.70 
68 0. 28 
61 6.17 
66 0. 62 
55 1.77 
67 
60 5.17 
64 13. 23 
62 2.10 
70 ‘Be 90 
61 3.92 97 
659 | 0.39 87 
1. 57 | 90 


on 


November, 1904. 


Porto Rico—Cont’d, 


Late reports 


Alaska. 


Chestochena.............. 


California, 


_ Temperature. | Precipita- 
(Fahrenheit. ) tion. 

| 

| 

| | 

23 
: | 38 | 
28 
o © | Ins. | Ins. 
90 60 78.7 4.14 
86 77.2 7.89 
48 13 | 32.6, 2.72 0.9 


for October, 1904. 


52) --7/| 2.0; 1.1 
56 9 | 35.9 1.71 6.4 
69 31 46.1 12.89 
53 13 35.6 9. 35 13.5 
87 24 42.2) 4.84) 
0.00 
7.91) 
3.60 
0.00 
1.03. 
0.00 
0. 00 
2.99 
0.35 
0.42 
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Stations. 


Louisiana, 
Maine. 


Minnesota. 


New Hampshire. 


New Jersey. 


Findla 


Norwalk.. 


exrico. 


Temperature. 
(Fahrenheit. ) 


¢° Maximum. 
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Precipita- 


tion. 


| Total depth of 
snow. 


| 
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EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name of astation indicates the 
hours of observation from which the mean temperature was 

ean of 7 a. m. m. m. m. + 

2 Mean of 8 a. m. 8b. 

3Mean of 7 a. m. +7 

4Mean of 6 a. m. + 6 

5 Mean of 7a m. +2 

6 Mean of readings at various hours reduced to true daily 
mean by special tables, 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as ‘‘ Liv- 
ingston a,” “ Livingston b,’’ indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
— from the record; for instance, ‘*®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS. 


March, 1904, Pennsylvania, Greensboro, make precipi- 
tation 4.72 instead of 4.60. October, 1904, Louisiana, 
Farmersville, make mean temperature 68.4 instead of 
67.3¢. Montana, Hamilton, make mean temperature read 
48.8 instead of 49.0. Tennessee, Mountain City should read 
Silver Lake. Texas, Runge, make mean temperature read 
72.4 instead of 72.8. Ohio, Canton, make mean temperature 
read 49.8 instead of 48.6. November, 1904, page 525, under 
“Atmospheric Electricity,’ make number of thunderstorms 
read 144 instead of 159, 


+++4 
pone pops 


) 
| | | 
} 
Stations. | | 
| g | 36 
| 
fig 
| 
| Ins. Ins. 
Vieques 35 | 67.2 0.00 
New Brunswick. | 2.72 
-— 76 19 | 45.2) 5.47 
3.11 
Ohio. 
84 23 | 52.4 2.49 
2451.6 0.45 
81 21 | $1.8 | 2.54) ‘I. 
0 87 23/53.4| 0.97 
Texas. 
Coatzacoalcos,............| 87 65 | 77.7 21.88 
Colorado. Porto Rico. | 
2 008 91 62 | 77.1 | 9.85 
Towa, 88 69 | 78.3 3.59 
5 
9 
5 
5 
4 
} 


540 MONTHLY WEATHER REVIEW. November, 1904 
TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of November, 1904. 
Component direction from— Resultant. Component direction from— Resultant. 
Direction | Dura- | Direction | Dura- 
on ra- on Dura- 
N. | 8. E. | w. | from— tion. N. | 8. | E. | w. — | tion, 
England. Hours. | Hours. | Hours. | Hours. ° Hours | North Dakota, Hours Hours. | Hours. | Hours. - Hours, 
33 5 30) Con, 44 96 || Moorhead, Minn 23 | 21 n. 15 
Portland, Me. .. 27 | ll 3 62 w. 34 Bismarck, N. Dak ........... 24 12 24. «on. 40 w 16 
Concord, N. H.t.......... 16 7 6 9 n. 18 15 22 12 | 2 06s. Bw 16 
WO case 21; 29 2 15| 58 w. 15 | Upper Mississippi Valley 
24 3 3 30) «on. 52 w. 34 Minneapolis. Minn.*................- 8 8 12. w. 5 
Nantucket, 23 12 9 30 | n. 62 w. 24 || Pani, 19 2 122) 10 
Block Island, R. I ....... | 26 9 8 29 72 w. 10 13 7) Me. 4 
Narragansett, 6 3 19 79 w. 16 || Madison, Wis. 7) 8 29° 87 w. 21 
Providence, R. L.... | 8 6 34) n. 52 w. 96 || Charles City, Iowa.................- 21 14 26) s. 72 w. 13 
Hartford, Conn. | 99 19 3 18| n. 56 w. 18 | Davenport, fowa......... .........- 17 #16 88 
New Haven, Conn | n. 37 w. 25 | Des Moines, Towa 199) «17 6 34 on, 86 28 
Middle Atlantic States. 19 21 5 27| s 85 w. 22 
19 9 17| n. 39 w. 13 | Keokuk, Towa 18; 24 6) 72w. 19 
Binghamton, N. il 3 13 2) mn 10 15 n. 32 9 
15 | 10 32) n. 80 28 Hannibal, Mo. seers | 12 5 s. 86 w. M4 
Philadelphia, 28 | 10 23 43 23 18 13 19 nn. 50 Ww. 8 
steed “u 866 26 on. 34 w. 22 Missouri Valley. | 
Atlantic City, N. J 28 8 5 32) n. 53 w. 5 9 7 12| s. St w. 6 
Cape 9 8 29 n. 48 w. 28 || Kansas City, 21 19 12 22| n. 79 w. 10 
Baltimore, Md... 31 7 7 29 n. 42 32. «Springfield, 29 19 12 13 10 
Washington, D. 10| 10| 90| n.57w.| 24|| Topeka, 3; 8 
Cape Henry, Va.f ....... il 12 5 8| s. 72 w. jy 18 | 29 5 18 s. 50 w. 17 
| 11 9 34) 66 w. i, | 2) 5 23 8. 18 
25 | 14 8 30| n. 64 w. 265 || Valentine, Nebr ..................... 19 | 13 6 on. 83 w. 48 
25 | 16 15 18 18 w. | 10 | Sioux City, Iowa .................. 13 5 9 8s. 63 w. 4 
| 13 5 | n.62w.| 28 || Pierre, & Dak 23 16 24) 21) Be. 8 
Wytheville, Va ............ 12 10 8 40 «on. 87 22 18 12 22) n. 68 w. 11 
South Atlantic States. | Yankton, 8. Dak. + 7 9 5| Siw. 12 
Asheville, N.C. 31) 14 9 20, 22 w. 29 Northern Slope 
24 | 16 19 18; n 7 e. 19 15 16 28 72 w. 13 
C 34 6 12 22) n. 20 w. 30 Miles city, 20 11 | 25. os. 67 w. 15 
20 “4 10 24) n. 41 w. 7 27 2 | 43) s. 64 w. 46 
al 26 | 11 13 25) n. 39 w. 19 || Kaliepell, Mont............ 10 21 7 | 34s. 68 29 
Charleston, 8. ....... | 12 16 22) 29 w. | 12 || Rapid City, S. Dak................... 23 6 4s son. 66 
Columbia, B.C... 20 14 12 24 37 w. 25 10 2 | 37 on. 67 38 
9 12 31 on. 60 14 23 15 23 | s. 12 w. 42 
Savannah, Ga... | 27 | 11 23) 34 19 | Yellowstone Park, Wyo ............. 5 38 1 | 30s. 42 w. 44 
Florida Peninsula. Middle 
25 | 12 17 n. 13 w. | 15 32 11 s 17 
37 3 32 6| n. 38 e. adie 23 13 19 21. on. Il 10 
Sand Key, Fla. f ............scseceees 18 2 16 4\ n. 37 e. 20 || Concordia, Kans ..................... 14 24 7 21) s. 54 w. 17 
31 3 23 mn 6 28 || Dodge, 19 14 14 24 on. 63 Ww. 11 
Gulf States. | 28 | 22 14 on. 27 Ww. 7 
| 12 13 27| n. 47.w.| Oklahoma, Okla 26 18 8, 19) 
Macon, Ga.f 4 3 11 | n. 30 16 Southern Slope. | | 
Pensacola, Flat... 1 9e| Abilome, 18 31 7) 14] Ww. 15 
Birmingham, Ala.ft ...... 15 | 5 8 10) n. 21 19 9 28 | n. 84 w. 19 
32 7 21 n. 38 w. | 23 Southern Plateau. 
Montgomery, Ala 24 | 12 13 23) n. 40 w. 24 4 17 | 29 son. w. 23 
Meridian, Miss. 15 4 10 11] n. Sw. 11 || Santa Fe, N. 34 3 42 1 n. 53 e. 51 
Vicksburg, Miss 21 17 18 14) n. 45 6 || Flagete@, 35 6 19 8 21 w. 
New Orleans, 30 7 22 16) 15 e@. | 24 Phoenix. Ariz ....... 7 37 16 79 21 
‘estern Gulf States, 36 4 27 5) 34 e. 39 
Shreveport, La........ 25 4 14 19] n. 24 w. | 12 | Independence, Cal 23 17 6 31) on. 55 w. 30 
Fort Smith, Ark .... 17 | 10 21 20) n. 8 @.| 7 |} Middle Plateau. 
Little Rock, Ark.... 27 16 10 24) wn. 52 w. | 18 Carson City, Nev .. 12 20 19 21' s. 6w. 18 
Corpus Christi, Tex. 31 8 22 12) nn. Be 25 | Winnemucca, Nev. 36 5 29 9 n. 3 e. 37 
Fort Worth, Tex.... 20 20 10 w. 13 Modena, Utah. ..... 4 0 18 45 n. 83 w. 32 
Galveston, Tex ... 26 14 21 13) n. 34 @.| 14 | Salt Lake City, Utah................. 21 15 19 22| n. 27 w.| 7 
Palestine, Tex .. 2 17 12 21) nn. 6w. 10 Grand Junction, Colo................ 26 9 18 21. on. 10 w. 17 
San Antonio, Tex 27 20 15 12| n. 2 e.| 8 Northern Plateau. 
Taylor, Tex. 18 9 1 4) 18 6 37 33 @e. 40 
alley and Tennessee. | Boise, Idaho ....... 16 21 17 50 w. 
Chattan Tenn 25 il 9 30) 56 w. 25 Lewiston, Idaho 6 5 13 n. e. 4 
Knoxville, Tenn 26 12 15 n. 30 w. 16 = Pocatello, Idaho. . 1 23 36 12| s. 48 e. 33 
Memphis, Tenn............ 25 14 17 18) mn 5 11 Spokane, Wash .... 12 24 29 9| Ye. 2s 
Nashville, Tenn 26 | 12 13 n. 45 w. | 20 6 36 13 Bia 2¢ 30 
Lexington, Ky. 8 12 9 0) s. Mw. 4 North “_ ~ Coast Region. 
23 19 21! n. 72 w. 13 || North Head, Wash ............ ..... 4 28 35 8s. 38 
12 6 4 12) n. w. 10 Port Crescent, Wash.*................ 3 15 7 8s. 74 e. | 7 
{ndianapolis, Ind ..................... 20 21 7 23s. 87 13 28 28 s. 58 e.| 25 
Cincinnati, 17 20 14 os. 75 12 33 1 29) 8. 53 35 
13 26 9 28 os. 56 w. 23 ~Tatoosh Island, Wash.......... ..... 0 28 31 11) s. 36 e, 
FO 20 16 9 29 n. 79 w. 20 || Portland, 10 29 18 19; s. 3w. 19 
Parkersburg, W. Va 6 25 18s. 20 w. 20 | Roseburg, Oreg 15 17 19 s. 27 w. | 2 
We. VO 27 9 3 40. son. 64 w. Mi Pacific Coast Region. 
Lake Region. | 14 12; « 46. 29 
20 17 12 | 23) 75 w. | 11 Mount Tamal 21 17 4 20, on. 56 7 
ses 1 18 12 77 22 Sacramento, Cal. 2 16 25 11 | n. e. 16 
s racuse, N. Y 4 16 31) s. 85 w. | 23 | San Francisco, Cal...................! 26 10 3 | n. 58 w. 30 
13 29 24 COs. 45 23 | Point Reyes Light, Cal.*............. 12 10 7 10, on. 56 4 
Sandusky 7 10 2) 79 w. | 16 South Pacifie Coast Region. 
13 22 82 69w. | 9 24 15| n. 31 e.| 18 
Dds ctacsntenatpsecestess 20 14 6 | 33) n. 78 w. | 28 || Los Angeles, Cal......... ...........| 21 8 18 26! n. $2 w. | 15 
Lake Region. 4 4 20| n. 63 w. 7 
22 16 28 n. 73 w. 21 | San Luis Obispo, 30 12 10 19} n. 18 w. 29 
Escanaba, 28 14 8 n. 47 w. | 20 est Indies 
Grand Rapids, Mich. ................ 18 24 12 20, s. 53 w. 9 7 19 2] n. 8 e. 17 
10 5 11 11} n. 5 || Havana, Cubaf........... .. 7 6 18 n. 8 14 
Marquette, Mich 27 12 6 27) on. 55 w. 26 | Kingston, Jamaicat................ 25 1 5 1] ao. 9 24 
Port Huron, Mich .................... 20 15 31! n.78w.| 24 || Roseau, Dominica, W.1.+............ 4 19 4| n. 56 18 
Sault Ste. Marie, 24 15 19 16 0.18 10 || San Juan, Porto Rico................ 5 29 7| 8. 87 e. 36 
Chi 20 17 8 29 75w. 11 | Hamilton, 6) 382] n. 27 
Milwaukee, Wis 20 13 5 31 son, 75 w. 27 || Puerto Principe, Cuba............... 
| 
* From observations at 8 p. m. only. ¢ From observations at 8 a. m. only. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate ‘all equaled or exceeded 0.25 in 5 minutes, or 0.7 
in 1 hour during November, 1904, at all stations furnished with pages 


a 
Total duration. 52 Excessive rate. <* Depths of precipitation (in inches) during periods of time indicated. 
| g ; lols 20 | 25 | 30 | ss | 40 | 45 | rf 
- 50 60 80 100 
2 | From— To— 2 hal Began— Ended L *& min. | min. | min. min. | min, min. | min. min, | min. | min. | min. | min. | min. | ak 
| | | 
| 2 | 3 | ‘ | | | 
Birmingham, Ala ....... 21-22, 5:05p.m.| 1.34| 8:12pm.) 845 p.m. 0.41 
Bismarck, N. Dak........ 0. 03 
Block Island, R.1....... | 1.36 | | 
Boston, Mass,............ 1. 56 
Cape Henry, Va.. 0.73 
Chicago, 0.28 
Cincinnati, Ohio......... 0.34 
Cleveland, Ohio.......... 0.13 
Columbia, Mo............) 9 ..... 
Columbia, 8. C........... 
Columbus, Obio.......... 
Concord, N.H........... 1 | 1.48 |... 
Corpus Christi, Tex..... | 0.42... 
Davenport, lowa......... 018 |... 
Denver, Colo............ = 062)... 
Des Moines, Iowa....... es 
Detroit, Mich... .... 


Dodge, Kans ..... 
Dubuque, 
— , Minn. 
Sastpo 
Elkins, W. 
Escanaba, Mich.......... 
Evansville, Ind ......... 
Fort Smith, Ark......... 28) | 
Galveston, Tex.......... 3:00 p.m. 2.73 745 a.m.) 8:30a.m. 0.69 0.09 0,22 0.31 0.44 0.51 0.65 0.70 0.81 | 0.91 |...... 
Grand Junction, Colo... . 
Grand Rapids, Mich .... 
Green Bay, Wis.......... 
Hannibal, Mo........... 
Harrisburg, Pa.......... 
Hatte 1 
ndianapolis, Ind....... 
Kalispell, Mont ......... 
Kansas City 
Key West, 
Knoxville, Tenn........ 
La Crosse, Wis.......... 
Lewiston, Idaho......... 


Los Angeles, Cal ........ 
Louisville, Ky........... 
Lynchburg, Va.......... | 
cb 
Memphis, Tenn......... 
Meridian, Mics.......... 
Milwaukee, Wis...... eee 
Minneapolis, Minn...... 
Nantucket, Mass ........ 
Nashville, Tenn....... 
New Haven, Conn. ...... 
New Orleans, La......... 


North Head, Wash ...... 
Oklahoma, Okla......_.. 
Omaha, Nebr... .. eee 
Palestine, Tex...... 
Parkersburg, W. Va 
Pensacola, Fla...... 
Philadelphia, Pa.. .. 
Pittsburg, Pa............ 
Pocatello, Idaho......... 
‘ortiand, Oreg.......... 
Pueblo, 
Raleigh, N. C........... 
Richmond, Va.......... 
Rochester, N. Y......... 
Sacramento, Cal. ....... 


St. Louis, Mo 
St. Paul, Minn.......... 
Salt Lake City, Utah.... 


San Diego, Cal...._... 
Sandusky, Ohi 


’ 
32! 8:05 p.m. 10:40 p.m. 1.37 910 p.m. 9:38 p.m. 0.18 0.09 0.38 0.62 0.94 1.06 1.12 
: 


76 


Novemper, 1904. MONTHLY WEATHER REVIEW. 543 
TABLE V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
Total duration. 2% Excessive rate. $ . Depths of precipitation (in inches) during periods of time indicated. 
Su 5 10 15 20 25 80 | 35 40 | 45 50 60 80 100 120 
From— To— £55 Began— | Ended— 24 min. min. min.| min.| min.| min. min.| min. min. | min. min, | min.) min. | min, 
| | | 
s | | | | | | | | | | 
Tampa, Fla............. 22 1:02 p.m. 3:05 p.m. 1.02 1:30 p.m 2:15 p.m. 0,05 0.06 0.21 0.26 0.28 0.32 | 0.57 
San Juan, Porto Rico... 4:30p.m.) 6:05 p.m. 1.35 4:30 p.m 5:20 p.m. 0.00 0.05 0.13 | 0.23 0.30 | 0.47 | 0.68 0.89 | 1.06 | 1.17 | weer 
os 18 6:20a.m. 9:30 p.m. 2.64 2:43 p.m 3:33 p.m. 0.55 0.09 0.15 0.37 0.48 0.52 0.56 0.58 0.67 
| 
*Self-register not working + No precipitation durin se 
& 
TABLE VI.—Data nies by the Canadian Meteorological Service, November, a6. 
Pressure, in inches. ' Temperature. Wiitiinsaieean Pressure, in inches. Temperature, Precipitation. 
| | pe P 
Ine. Ins. Ins. bed Ins. Ins. Ins, Ins. Ins. Ins. be bed Ins. Ins. Ins. 
St. Johns, N. F. . 29.59 29.73 —.21 37.6 4+ 1.1 43.3 32.0 8.84 43.27 0.1 Parry Sound, Ont..... 29.21 29.97 —.04 32.6 + 0.5 | 40.1 2.1 1.39 —2.98 | 4.0 
Sydney, ©. B. I......... 29.74 29.78 17 36.6 — 0.5 42.3 30.9 8.05 42.61 4.5 Port Arthur "Ont crouse 29. 29 30, 02 '+.02 30.9 + 6.9 37.4 244 0.58 —0.75 43 
a eee 29.71 29.82 —.19 36.0 —1.3 42.7 29.4 5. it —0.55 1.0 Winnipeg, Man .. . 29.18 30.05 |+.01 32.0 414.0 41.3 22.6 0.32 —0.76 3.2 
Grand Manan, N.B.... 29.78 29.83 —.18 34.9 — 4.0 41.1 28.7 4.27 —1.35 2.2 Minnedosa, Man haemee 28.18 30.04) .00 32.2 4149 42.3 22.0 0.68 -6.32 6.8 
Yarmouth, N. 29.77 29.84 —.18 36.1 —3.8 41.6 30.6 2.54 2.02 2.6 Qu’ Appelle Assin..... 27.71 30.00, .00 33.8 +15.0 44.0 0.74 —0.15 7.4 
Charlottetown P.E.I.. 29.75 29.79 —.17 33.8 —1.7 384 291 5.67 41.70 4.6 | Medicine Hat, Assin.. 27.66 | 29.96 —.04 41.5 +141 542 28.8 T. 0.92 0.0 
Chatham, N. B bateavken 29.79 29.81 —.16 29.9 —1.1 387.0 22.8 3.12 —0.63 19.3 Swift Current, Assin.. 27.40 30.01 —.01 | 37.4 +142 49.0 25.9 0.13 —0.56 1.3 
Father Point, Que. .. 29.86 29.88 —.08 265 —24 31.4 21.5 | 2.50 —0.61 23.0 | Calgary, Alberta seseue 26.46 29.95 —.08 35.5 + 9.7 47.5) 23.5 0.20 —0.68 2.0 
ebec, Que...... . 29.59 29.989 —09 26.4 —2.6 31.8 2.9 1.16 —2.60 7.9) Banff, Alberta......... 25.34 29.98 +.02 35.9 410.1 43.3 28.5 0.90 |—1.37 6.7 
ontreal, Que _ 29.74 29.96 —.07 29.7 —2.1 35.0 24.4 1.44 —2.30 10.5 Edmonton, Alberta.... 27.56 | 29,88 —.09 35.7 4128 46.8 24.7 0.16 —0.42 1.6 
Rockliffe . . 29.36 29.91 10 27.0 —2.1 33.9 20.2) 1.88 —0.75 7.0, Prince Albert, Sask.... 28.34 29.93 —.10 20.8 +144 38.9 20.6 0.53 —0.30 5.2 
Ottawa, Ont... 29.61 29.95 —07 29.8 —1.9 35.4 24.2) 0.91 —1.63 5.4. Battleford, 28.22 30.00 —.02 31.6 415.3 42.3 20.8 0.12 —0.46 1.2 
oronto, Ont ...... 29.9 0. 5 —3. ictoria . .1 |+ 6.9 | 52. 0.0 
White River, Ont ... 28.65 30.00 +.02 25.6 + 5.1 32.4 18.7 0.92 —0.93 7.5 Barkerville, B Masenka 25.53 29.86 —.04 34.1 410.5 40.4 27.9 0.92 2 37) 6.0 
Port Stanley, Ont ...... 29.35 30.01 —.04 36.8 0.0 45.2 283 0.39 —2.98 1.1 Hamilton, cei . 29.87 30.08 —.02 66.1 —2.6 70.8 61.4 2.60 —1.78 
Saugeen, Ont........... 29.26 29.98 —.04 36.6 + 1.6 44.9 283 1.14 —2.56 6.6 
TABLE VII.—Heights of rivers referred to zeros of gages, November, 1904. 
= Highest water. Lowest water. = Highest water. Lowest water. 
Height 1 Date. Height. | Dae. 2 | Height.) Date. Height.) Date. 2 
Milk River. Miles. Feet. Feet. | Feet. | Feet. Feet. Towa River. Miles. Feet. vet. | Feet, Feet. Feet 
Havre, Mont.............- 237 9 3.1 | 18,19 2.8 1,4 2.9 0.3 Iowa City,Iowa........... —1.1 9,16,0|—1.7 26 —1.3 | 
| | 
James River. { > Illinois River. 
Huron, 8. Dak. (2)......... 13999 2b 0.5 as 0.1 | Peoria, 185 14 80 1,5,%) 7.8 7.9) 0.2 
Republican River. Red Bank Creek. ‘ 
Clay 42 18 6.7 3, 7,27 6.5 6,13,15-17 6,6 0,2 Brookville, +" 35 0.4 1-30 — 0.4 1-30 —0.4 0.0 
ansas River. Clarion River. 
Manhattan, Kans.......... 160 18 3.2 1,15,16 | 2,9 10-14 3.0 0.38 32 0.9 — 0.4 20-22,26,27 0.0 1.3 
opeka Kans bednéeacaeses 87 21 6.4 1,6, 4, 17-19 6.2 5,10-12,30 63 0.2 A River. 
BI aa oo! wel 64 7 0.5 30 0.2 16-29 0.3 6.3 
smarck, N. — 0. y River. 
Pierre, S. Dak... 14 1.9 24 1.4 | 2.8 | || 177 1.4 1 0.0 23-28 «420.4 1.4 
Sioux City, Iowa 784 19 4.9 10-12,16-30 4.6 48/ || City, Pa ............... 123 13 1.5 1| 0.4 26-30 0.8 1.1 
Kansas Cit , Mo... 388 21 6.8 1,2 6.1 10-12,20 63 0.7 t River. 
arte MM 231 1,2 11 1.9 Rowlesburg, W. 36 14 0.9 24 0.0 8,9 0.5 0.9 
199 6. 1 b 24-30 oughiogheny River. 
Hermann, eee 103 24 5.9 1 4.7 30 «6.1 sO Confluence, Pa. ..........- 59 10 — 0.7 1-30 | — 0.7 1-30 —0.7 0.9 
Minnesota River. | West Newton, Pa......... 15 23 0.0 1-30, 0,0 1-30 0.0 0.0 
127 18 2.6 1 2.2 27-30 24 «04 Monon River. on 
‘iver. | eston, W. Va. ........-- 161 18 —2.4 1 _ 1 —2.4 0.0 
Stillwater, Minn. (2) ....... 23 ll 8.9 | 1 4.0 29 56.3 49 Fairmont, w. rer 119 25 12.5 3) 10.5 25 11.3 2.0 
dar River. Greensboro, Pa..... a 81 18 6.2 3) 5.4 26,28-30 5.7 0.0 
Cedar Rapids, Iowa. ...... 77 14 3.0  2-6,8,18 2.6 Leck No. 4, Pa............. 6.9 30 4.9 | 19-28 5,4) 2.8 


) 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 

4 3 Highest water. Lowest water. =< Highest water. Lowest water. § 

= ac 

Beaver River. Miles. Pret. Feet. | | Feet. 4) 19.) Feet. Feet. Red River—Cont’d. Miles. Feet, Feet. | Feet. | Feet. Feet. 
Eliwood Junction, Pa. .... 10) 4) 1217,29) ; 1.1 0.1 Alexandria, La............ 18 — 0.3 4/-13) 230-09 16 

Muskingum River. Missisewpps River. 
Zanesville, Ohio........... 70; %) os 4 14.27.28 7.5. 01 St Cloud, Minn (2)........ 2,034 4; 1.8] 1} 2398) 
Kanawha River. 26, 29, St. Paul, Mion............ 1,954 14 6.5 1 3.40 30. 4.5 31 
Glenville, W. Va.......... 77 20 04) 30| — 1.0 2 —0.3 1.4 Red Wing, Minn........... 1,914 14 7.0 1 2.2 30 64.2 4.8 
38) 20'—0.8 1-30 — 0.8 1-30 —0.8 Reeds Landing, Minn..... 1,884 12 6.4 1 2.4 30,541 40 
Great Sanepte, River. La Crosse, Wis. ........... 1,819 12 8.1 1 3.5 30, 5.5 4.6 
Charleston, W. Va......... 58, 30 7.2) 1930) 6.8 1-10,13,14 7.0 0.4 Prairie du Chien, Wis..... 1,759 «18 9.1 1 4.0 30; 64 51 
New River. | Dubuque, Iowa............ , 699 18 9.6 1 | 4.4 30) 6.9 5.2 
Radford, 155 — 1.5) 16-21 — 20 3-7 0.5 || Clinton, Iowa............. 1,629 16 8.8 1 42 28-30 4.6 
Hinton, W. Va............ % 4 1.3 8,16,17 0.8 1-6 1.0) 05) Leclaire, Iowa............. 1, 609 10 5.9 1 21 29,30 4.2 3.8 
Scioto River. Davenport, lowa.......... 1,593 15 7.8 1,2 3.8 29,30 5.9 4.0 
Columbus, Ohio........... 10) 17 1.8 1,4,8-10 1.4 25,27-30 1.6 0.4 Museatine, lowa .......... 1,562 16 8.8 1 4.5 29,30' 68 43 

Licking River. Galland, Iowa............. 1, 472 8 4.2 1,2 20 29,30 3.2 2.2 
Falmouth, Ky. ............ 30 25 0.2 | 11-30 0.0 1,2 062 0.2 Keokuk, Iowa............. 1,468 15 7.1 1 2.8 30) «5.3 4.3 

Miami River. 2,4. , 458 18 98 1 5.7 300 4.1 

77 18 0.6 il 0.4 214,15,21-$ 0.5 0.2 Hannibal, Mo............. 1,402 13 8.2 1 4.0 29,30) 63 42 

dos) 27-29 Grafton, fil.........-...... 1,306 23 9.6 1-3 6.4 28-30 82 3.2 

287; 24 24 30 1,260] 1.3] 12.8 |] Leola Mo.............. 1,264 30 9.9 1 5.0 307.6 «49 

29,30 | — 1.7 1-20 —1.4/ 1.2 || Chester, Iil................| 1,189 | 30 8.9 1-3 5.1 &8 

17) «17 8.3 1-10 8.1 11-30 8&2 0.2) New Madrid, Mo........... 1,003 34 7.5 4,5 4.7 30 «6.4 «28 

65 5.1 | 41 930 | 46) Laxora, Ark............... 95 2.2 5,6, 30; 1.3) 21 

Memphis, Tenn ........... | 643 88 5.0 26 90 41 «24 

75 15 0.8 1] 0.5 9-12 0.3 | Helema, Ark...............| 767 42 7.2 7.8 4.6 30. 2.6 

| Arkansas City, Ark........ 635 42 7.6 9,10 4.9 6.5 2.7 

518 BO 1.5 23, — 6.2 1-4 1.7 || Greenville, Miss........... 595 42 6.2 9,10 3.9 30, (5.38 23 

0.7 11,138,114 0.0 14 6.4 0.7 Viecksbu 474 45 4.7 2.6 37 2.1 

bes 808) 40 0.3 17,22 — 0.2 01) O85 || Natches, Miss.............. 8738 46 12-14 6.2 290; 69 1.4 

Nashville, Tenn........... 193 400 6.9 . it 6.6 12. 68 03 Baton Rouge, La ..... . 240 35 3.7 10 2.6 5,6 23 1.1 

Powell River. 21, 3-29 Donaldsonville, La ... -| 188; &5 3 21 1.4 

Tazewell, Tenn............ “4 20 05 30 0.0 1-3! 0.2) O58 New Orleans, La........... | 108 16 4.8 2 3.2 6,7,17,19 | 3.6 1.6 

re Ferry, Va........... 156 20 — 04 —1.2 QS || Melville, La............... 108 31 5.6 11 4.8 1,2; 0.8 
inton, 52, 25 3.4 25-27,30 2.2 1,2; 28) 1.2 Penobscot River. 

Holston River. Mattawamkeag, Me........ 11.6 7,8 10.2 17 10.9 1.4 

Bluff City, Tenn. .......... 170 O05 14,15 — 0.1 1| 0.2) 0.6 Montague, Me............. 41.7 1; 32 30 «63.9 1.5 
Rogersville, Tenn.......... 14) 15 15, 16 1.0 1-3 |—1.3| 0.5 4.7/ 3.4 17,9) 39 13 
French broad Merrimac River. | 
Asheville, N.C. .... 144 0.0 5|'—2.0 1-3 —1.6 2.0 Franklin Junction, N.H.. 4.8 1-3 3.6 27. «4.3 1.2 
Leadvale, Tenn...... 70 — 0.6 — 1.7 2 |—1.1 1.1 || Concord, N. (2)......... 1.4 6 0.6 23) 0.8 

Hiwassee River. Manchester, N.H.......... 3.8 6,24 | 2.2 3.1 1.0 
Charleston,Tenn ......... 2; 06 4) 1,2; Connecticut River. 

Wells River, Vt. (1)....... 25.0 1,2); 13,14 24.1 «1.9 
Knoxville, Tenn...... .... | 685 2) 6 17 —0.3 1-3 6.1 0.9 Whiteriver Junction, 6.4 1; 6&4 27 | 5.8 1.0 
Loudon, Tenn............. 590 | 25 0.6 | 13,14,80 — 1.1 2 6.0. 1.7 | Bellows Falls, Vt.... ..... 170 12 3.1 6 1.4 90/ 23) 1.7 
Kingston, Tenn............ 556 25 0.9 18,19,25,26 0.3 1-5 | 06 Holyoke, Mass ............ 9 3.7 7 0.4 23) 3&8 
Chattanooga, Tenn......... 452 33 1.1 20, 27 0.1 @8/ 1.0 Hartford, Conn 13 4.1 1 1.9 2» 3.0 2.2 
Bridgeport, Ala............ 42 2 0.4 27,28 | — 0.4 1,2} @1/) @8 
255 16 0.0 3-23 —09 1-38; a9 Housatonic River. 

| 225 26 0.9 26,27,30 — 05 1,2 0.3 1.4  Gaylordsville, Conn... ... 15 4.6 16,23,24 4.0 29 «4.3 0.6 
Johnsonville, Tenn........ | | 21 0.0 26-30 — 0.9 14 —0.4) 0.9 Mohawk River. 

River. | Tribeshill, N. Y......... ‘ 42 15 1.5 22, — 0.1 4 0.6 1.6 
Pittsburg, Pa..............| 966 22 6.3 4,5 5.3 23 «#«=5.9 1.0 Sehenectady, N.Y (*) ..... 19 15 1.9 21 | 1.0 27-30 «1.4 0.9 
Davis Island Dam, Pa..... 20 25 34 19) 24,2630 24) 1.5 Hudson River. 
Beaver Dam,Pa........... 925 | 27 4.0 1 22 24-27 | 2.7/ 1.8 || Glens Falls, N. Y......... 7.0 1; 40 22; 320 
Wheeling, W. Va.......... | 3&9 1 1.3 14 4.9 6 20 31 2.9 
Parkersburg, W. Va....... | 785 | 86) 4.5 1 | 1.7 wi 27| 28 || Albany, N.Y.............. 147 12 4.2 10 0.5 17| 2.7 3.7 
Point Pleasant, W. Va..... 7083, 39 24 1 10 22680 14 Pompton River. 
Huntington, W. Va........ 660 50) 5.3) 1) 3&3 30 39 2.0 Pompton Plains, N. J..... 6 8 4.7 14 4.0 5 43 0.7 
Catlettsburg, Ky........... | 651 50 3.3 1 | 1.3 25-27,29,30 1.8 2.0 Chath ~ a River. 
Portsmouth, Ohio......... 2); 24 ........... 6 7 38 “4 2.5 5-8,28-30 28) 1.3 
Maysville, W. Va........... 4.1 | 3 2.5 1820,26-30 2.9 16  Mauchchunk, Pa.......... 45 15 4.8 22-25 4.3 4.5 0.5 
Cincinnati, Ohio... | 499) 50) 55 4, 3&7 | 23,930 42 18 Schuylkill River, 
| 4138 46 4.2 7,8 3.0 1-3 | 27/ 1.2 || Reading, Pa............... 66 12 0.38 | 14 0.1 8-13 06.2 0.7 
Louisville, Ky............. 367, 3.1 7-10, 22 230 26) 09 Delaware River. 
Evansville, Ind....... 184 85 2.3 12 1.3 26-30 1.7 1.0  Hancock(E.Branch),N.Y. 269 12 5.3 38.38 13 3.7) 20 
Mount Vernon, Ind.... 148 | 35 1.6) 12-15 0.6 28,30 1.1 1.0 Haneock(W.Branch),N.Y. 269 10 4.5 22 3.2 18,19 3.7) 13 
Paducah, Ky..... 47 40 0.7) 14-17 0.2 1-3 64 0.5 Port Jervis, N. Y ......) 204 14 2.0 24 0.7 11-13 1.1 1.3 
1| @ 9.4) 6.1 30 8&2) 33 | Phillipsburg, N.J..:....... 142, 26 3.2 24 1.8 14 

Bt, Prancis River. | Trenton, N.J. ............ | 9) 8 26) 2 13 1.9) 13 

Marked Tree, Ark......... 104 17 1.9 eS 1.2 26-30 «61.5 0.7 North Branch hanna, | 

Neosho River. Binghamton, N. Y ........ | 188 16 3.8 23 2.6 3.0 1.2 
Neosho Rapids, Kans...... | $26 22 0.3— pl 0.0 7,8,10 0.2 03 Towanda, Pa. ............ | 189 16 2.3 23 | 1.3 20-22 1.6 1.0 
300000 262 «10 0.4; 21,22 0.1 2- 0.2 0.3 Wilkesbarre, Pa.......... 6 17 5.5 25 4.2) 14646 18 
Oswego, Kans...... 6 0.1 3,4,13-16 0.2 0.3. West Branch Susquehanna, 
Fort ibson, Ind. T. 3 9.5 | 10> 9.0 9.2) 0.5 Lockhaven, Pa............ 65 12, — 2.0) 1-30 — 2.0 1-30 —2.0 0.0 

Canadian River. Williamsport, Pa.......... 05 2,90 07 
Calvin, Ind. T..... | 10 0.0; —07) 1-27 |-0.6| 0.7 Juniata River. 

Black River. | | Huntingdon, Pa........... 90 24 3.0 12 29 1-11,13-30 2.9 0.1 
Blackrock, Ark............ 67) 12 1.4) 380 1.2 1,2) 1.4| 02 Susquohenne River. 

White River. | Harrisburg, Pa............ 69; 17, 29 1) 20 17, 2.3 0.0 
Calicorock, Ark ........... 272 15 | — 0.6) 1-3 | — 0.7 4-30 —0.7 0.1 Shenandoah River. 
Batesville, Ark............ 217) 2.2 |1-9,2 | 1.7 18-20 2.1 0.5 || Riverton, Va.............. | 58 22 0.5 1-30. 0.5 1-30 «(0.5 0.0 
Newport, Ark.............. 185.26 0.3 1-4,6-10 0.0 22-25 0.2) 0.3 Potomac River. 

Arhenees hiner. | | Cumberland, Md. ........ 20 10 +90 10 190 10 00 
Wichita, Kans............. 832 | 10 0.9 1-3 0.4 26-30 0.6 6.5 Harpers Ferry, W. Ya..... 172 18 | — 1.4) 14-16 — 2.5 4 |—2.1 1,1 
Tulsa, Ind. T.............. S51; 22 1,2) 19, 9 20 James River | 
Webbers Falls, Ind. T...... 45, 2 3.8 1,2) 3.0 9-30 31) 08 || Buchanan, Va............. 305 2.0 4 1.7 1-6) 1.8 0.3 
Fort Smith, Ark........... 3.0 2 | 2.3 16,30| 0.7 || Lynchburg, Va............ | 260 18 0.3 14-16 | 0.0 14 06.1 0.3 
Dardanelle, Ark........... | 26); 2 2.8 | 1-7 2.1 28-30 | 0.7 || Columbia, Va...... ....... 167, 27 1.7 21 1.0 
Little Rock, Ark........... 176) 2 4.6 1 | 3.6 19,20,22-30 3.8 1.0. Richmond, Va............. 111| 12 0.0 12|/—13 3,89 -05 13 

Yazoo River. Dan River. 
Greenwood, Miss.......... 175 | 38 0.3 28 | — 0.1 1,2,14-17 0.0) 0.4 || Danville, Va............... 55 0.0 13,14, — 0.6 1-12 —0.4 0.6 
Yazoo City, Miss.......... 80) —28 1-15,22-25 — 3.0 16-21,2630-29 0.2 Roanoke River. 

Ouack Weldon, N. C.............. 129 3015.0 15 8.2 13 9.2 «6.8 
Camden, ‘Ark........... .. 304 39 44; 2,29) 3&1 1.3 b 
122) 40 2.1 09 18 Fayetteville, N.C......... 112, 38 827.8 15 23 9.9) 

Red River. | Waccamaw River. 
Arthur City, Tex. ......... | 688 27 3| 43 Comway,8.C............... 40 7) 20 13) 1.0 14| 22] 20 
515 28 5.7 | 34) 47 2 5.1) 1.0 ver. 
441 29 4.0 10 | 3.3 26-30 365) 0.7 || Cheraw,&. C...............| 149 27, «13.5 15 | 1.7 36); 11.8 
veport, Bas 29! —0.7/ 1,2,7-10| — 1.3 19,20,28-30—1.0) 0.6 | Smiths Mills, S.C......... 5116 10.0 20) $5. 5.7, «8.0 


| 
i! 


_ 
a 
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TABLE VII.— Heights of rivers referred to zeros of gages.—Continued. 
=< Highest water. | Lowest water. | | £8 Highest water. Lowest water. | & | 
2. | 222 28 
= Height. Date. Date. | = Date. Height Date. | sis 
Lynch Creek. Miles. | Feet.| Feet. | Feet, Feet. Feet Leaf River. Mites.| Feet.| Feet. | Feet, | Feet, | Feet, 
Kingstree, S.C. .......... 45 | 12 3.6 30 0.3 1,2} 15) 3283 Chickasawhay River. | 
Catawba River. | | | Enterprise, Miss .......... 144 18 | 0.0 1-30 | 0.0 1- 0.0, 6.0 
Mount Holly, N.C....... 15) 23) 1.0 2,3| 1.3 || Shubuta, Miss............. 106| 2| 31 7,8| 20) 5,23,30/ 1.1 
Wateree River. Pearl River. | | 
37 | 24) 13.0] 32 1| &3)| 9.8 || Jackson, Miss ............. 242) O8 23,30) O8 12,05) 05 
Congaree River. Sabine River. 
Columbia, 8. C...........- 52 15 0.3 15 — 0.6 22,30 |—0.2 | 0.9 | Logansport, La............ 315 25 | 1.4 30 | 0.1 1,2) 0.7 1.3 
Santee River. Neches River. 
St. Stephens, 5. C..... ... | 12 5.9 18 | — 1.7 1.0] 7.6 || Rockland, Tex............ 105 20 | — 0.3 30 — 0.8 1-19 —0.7 0.5 
Edisto River. | 18; 10) 1.6 0.3 11,12) 0.6 1.9 
75 6 2.9 23-26 1.3 22) Trinity River. 
Broad River. 320 | 25 5.2 1 2.2 25,26/ 27) 3.0 
30) 2.3 24 1.6 12,1012 1.8 0.7. Riverside, Tex... M2} 381 4|—0.7 04) 38 
Savannah River. | Liberty, Tex 20, 2 5.0 3.3 
Calhoun Falls, 8. C........ 347 | 15 1.6 2%) 1.3) 05 Brazos River. | 
Augusta, Ga............... 28! 32 6.8 43 5.5) 2.5 | Kopperl, Tex.............. 1} 00, 2690! 06) 1.6 
Oconee River. | 25; 24) 4.5 1 | 28 24-30 | 3.2 1.7 
Milledgeville, Ga.......... 147 | 2 15 0.6 1,3 1.4 1.4 140, 6.0 1 2.1 29,30 —0.1 81 
‘ 15, 17, 18 24 1.2 19,20, 1.5 
Dublin, Ga ............... 30/—01 — 11 | | | , 20 | 
Ocmulgee River. } || Ballinger, Tex............. 489, 21 | 2.0 1 1.5 21-30 1.6 0.5 
203) 18 21 3% 2| 1.1! 22/| Austin, Tex...............| 24] 18 2.5 12) 229/15] 18 
96 il 1.8 18, 28 0.0 1.8 || Columbus, Tex............ 98; 24 11,4 1 6.0 30; 7.1; 5.4 
Flint River. } Guadalupe River. } | | | 
Woodbury, Ga............. 10) 0,2 14,15,24,25 — 0.4 1| 0.0) 0.6 | Gonzales, Tex... ......... 12} 2! ag 12-14 0.6) 0.4 
Montezuma, Ga........... 152) 20) 15 1.1 1,2| 20| 1.5 | Victoria, Tex ............. 3 | 16| 150 20 1.3 13,14, 13.7 
Albany, Ga................ 90| 20 1.2 | 16 — 0.2 12) 1.4 
Bainbridge, Ga .......... 22) 27 17,1827,28 1.4 1| 23 1.3 Red River of the North. | 
Chattahoochee River. Moorhead, Minn. ........ 284 26 8.1 1-4] 7.0 29/ 7.9] 1.1 
305 «18 0.0 1-30 0.0 1-30 6.0 6.0 Kootenai River. | 
West Point, Ga............ 239 20 1.8 | 15, 23-26 0.9 2, 16 ©.9 Bonners Ferry, Idaho..... 123 24 0.6 23-25 | — 0.3 14-17 _ 0.0 0.9 
9 1.0) 23,24 — 0.5 1,2; @3) 15 Pend Oreille River. | 
1.8 0.1 1.2) 1.0 1.7. Newport, Wash........... 8) 14|/—1.2 2880} -- 1.6 19 |-1.4| 04 
Coosa River. Snake River. | 
Rome, Ga...... 271; 30, 0.2) —O9 1,2 —0.2 1.1 | Lewiston, Idaho .......... 144, 24 21 20,21,2527 1.9 14-17; 20| 0.2 
Gadsden, 22 0.6 | 2 —1.2 1/-0.8 06.6. Riparia, 67 2.6 11-14. 2.3 | 22-30 «2.4 0.3 
Lock No, 4, Ala............ 17) —01} 23 — 1.0 1,2 -0.4 09 Columbia River. 
Wetumpka, Ala..... .... 6 45 1.2 | 1,2 |-0.2, 1.7 Wenatchee, Wash.......... 40) 55 1,2; 6.0 19-21 | 5.2 0.5 
Tallapoosa River. Umatilla, Oreg............. 270 25 0.8 30 | — 1.0 2 —0.3 1.8 
Milstead, Ala.............. 38) 35 1.8 25,26 0.1 7,8 06 1.7. The Dalles, Oreg........... 166) 40) 20 21; 07 12,18| 1.3 
Alabama River. ; Willamette River. 
Montgomery, Ala......... 265 35 — 0.4 23 —19 1,2 |-—1.3]| 1.5 || Eugene, Oreg.............. 183 10 3.4 18 1.8 1,2; 25 1.6 
212| 35 —06 25-28 —1.8 1-3,9,10|-1.4, 12 | Albany, Oreg.............. 118, 20, 3.2 24 (0.9 1) 1.7] 23 
Black Warrior River. Salem, Oreg............... 8) 5.1 21; 1,1415| 16) 45 
Tuscaloosa, Ala........... 9 4 48 8 41 1,2. 4.5 0.7 Portland, Oreg............ 12) 15) 62 2 0.6 5.6 
Tombighee River. | } | Sacramento River. | | 
Columbus, Miss ........... ss | 33|—22 381 1 —2.5| 0.9 Red Bluff, Cal.............. 201-28 5.4 2| 1.8 13,14; 32] 3.6 
Demopolis, Ala. .......... 155 | 35| — 23 3 |—3.8 12.8) 1.5 Saeramento, Cal............ 64; 12.0 3010.4 1511.0) 1.6 
(1) Frozen for 16 days. (*) Frozen for 2 days. (*) For 21 days only. (4) For 27 days only. 
HAWAIIAN CLIMATOLOGICAL DATA. Temperature table for November, 1904. 
By ALEXANDER McC, AsuLey, Section Director, United States Weather Bureau. 
Stations. Eleva- Mean | Mean Cor. | High- | Low- 
GENERAL SUMMARY FOR NOVEMBER, 1904. tion, max. | min. | av’ge. est, est. 
Following is the summary of meteorological conditions in 
the Hawaiian Islands during November, 1904: 100 78.0 78.0 82 65 
Approximate percentages of district rainfall as compared 
with normals: Hawaii, Hilo, 70; Hamakua, 142; Kohala, 140; Kohala oat 77.0 | 66.0 | 72.0 62 | 62 
Kona, 28; Kau, 11. Maui (East), 130. Oahu, Honolulu, 103; 4,000 60.0 75 47 
Nuuanu, 87; Koolau, 104; Ewa, 63. Kauai, Lihue, 43; Hana- 
lei, 34; Waimea, 28. Olan Mill 210 $1.0 50.0 70.0 | ss | 54 
The greatest monthly rainfall reported was 18.01 inches at Wailut.. 250 | 81.0) 66.0 | 74.0) 85 55 
Puuohua, Haw The greatest 24 hour rainfall was 3.72 United States Weather Bureau......... 121 68.0) 73.0 | | 61 
inches, on the 27th, at the United States Magnetic Station, United states Magnetic Station ........ 45| 82.0) 66.0) 74.0) 86) 
Oal United States Experiment Station . ... 350 80.0) 68.0) 74.0) 84 60 
Hawaii.—Pepeekeo reports solar halos on the 2d and 29th; 300 80.0 66.0 73.0 | 60 
light earthquake shock at 8 p. m. of the 13th; heavy fall of Ewa Milo... cee. 60 78.0) 640) 71.0 82 | 54 
snow and hills covered on the 28th; snow disappeared by the 200| 81.0| 65.0) 73.0) 85 50 
30th 342, 78.0) 65.0) 72.0 82 56 
15| 79.0) 67.0| 73.0 83 5S 
Niulii reports thunder on the 28th to northward of station. 241) 80.0 67.0 74.0 84 54 
h U d Ss W h B 1 140 | $4.0 67.0 | 75.0 88 57 
Vahu.—United States Weather Bureau reports solar rain-  Kaahoolawe 1,420/ 880 70) 102) 
bows on various dates. 
72 7 
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Honolulu, Hawaii, latitude, 27° 19 north, longitude 157° 52° west; barometer above sea, 88 feet; gravity correction, —.057 applied. November, 1904. 


Pressure.* | Air temperature. Moisture. Wind. 
| 
8 a. m. 8p. m. 8a. m. Sp. m 
Day. 
2 > o> = 
| 3 = z= a bang 
30.11 30.10 77.0 77.2 80 70 68.8 66 68.0 62 ne. 17 ne 14. 6.12 8 
30.11 30.10 78.2 73.3 80 73 «69.0 63 70.0 ne 14 nw & 06.00 2 
30. 10 30.09 74.5 76.0 80 7 70.0 80 «67.0 62 ne 4e 7 014 0.08 
30.08 30.10 78.0 75.7 81 74 «469.0 63 «68.0 7 ne. 9 ne. 9 06.0 T. 2 
5.. 30. 06 390.06 77.4 75.0 82 73 «(68.4 63 67.0 66 9 ne 0. 00 3 
6 . 8001 29.94 76.2 73.0 78 70 «(67.7 64 66.3 70 e. 3 one 2 0.00 0.00 few 
7 29.92 2.89 7.4 727 67 6.9 680 79 2 ne. 4 0.0 T. 
29. 29.94 71.0 75 69 65.8 76 «6463.0 64 one. 18 ne. 19 0.01 7. 
Bee 29. 99 29.96 74.0 72.0 79 68 64.0 58) (64.3 66 one. 1 ne. 5 0.00 0.00 2 
29. 96 29.97 | 72.0 71.2 6.0 68.1 86 3 ne. 10 6.00 0.05 few 
.. 29.97 20.96 742 720 78 69 650 6 ne, 12 ne. T. 0.00 few. 
12. 29. 98 29.98 74.5 74.0 69 65.1 60 65.5 63 sone. 4 e 5 0.00 6.00 2 
30. 02 30.01 76.0 75.2 sO 71 65.0 65.2 58 oe. 9 ne. 10 06.00 0.00 4 
“4. 30. 03 30.02 77.3 75.2 80 7l 66.3 68.0 69 on. one. 7 06.00 0.00 4 
15 30. 06 30.07 75.0 75.0 80 71 «68.4 72 «68.0 70 ne. 4 ne. 8 
30.11 90.11 75.4 74.5 79 68 67.0 64 67.5 70 ne. 9 e 16 8 
90.16 30.16 73.5 71.1 77| 69/| 67.0 67.0 81) ne 23 e. 9 0.06 014 10 
30. 13 30.11 74.5 74.0 79 67 «67.0 68 68.0 74 one. 20 14 (0.25 0.07 4 
30, 08 30.04 75.4 75.0 79 70 | 67.9 68 66.0 62 e. 9 ne 7 4 
30.07 30.08 76.5 74.0 78 70 66.5 59 «65.0 61 ne. 5 one. 9 0.00 0.00 7 
90.06 30.04 75.0 72.4 80 65 65.2 «(66.4 73 2 ne 10 6.01 1 
30. 04 30.05 72.1 71.5 76 65 62.6 66.0 70 ne. 16 one. T. 2 
3... | 30.03 29.95 72.5 72.0 7 66 «65.8 70 62.0 57 sone. 5 ne 6 6.00 0.00 
4. 29. 96 29.88 68.5 67.0 75 62 62.0 70 64.0 Sn. 2 ne 5 00 T. 8 
2.90 «629.91 69.0 65.5 7 61 63.2 73 «58.0 3 ne 4i 0. 00 2 
2. 92 29.92 688 72.0 75 61 60.8 6S 65.0 69 ne. 2e 4 0.00 06.00 few 
27.. 29. 92 30.00 76.0 69.3 76 66 73.0 87 67.0 89 os. 19 se, 5 0.2% 1.36 10 
90.05 | 30.04 72.0) 76) 6567.7) 67.0 77 12. ne. 18 1.22 0608 10 
29. 80. 02 29.99 76.0 73.3 so 70 69.8 73 «69.3 82 e 2e 4 00 60 s 
2.99 80.01 75.9 75.5 80 71 | 71.1 79 «71.2 $1 e 4 se. 4 9 
Mean. 30.026 30.014 74.4 73.0 78.5 682 66.7 67.2 66.3 70.9 ne 8.2 ne 8.1 234 1.77 4.9 


Observations are made at 8 a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30° slower 


Stations. 3 Stations. Stations. = 
4 | s | 
HAWAIL. HAWAII—Conf d. Feet. Inches. MAUI— Conf'd. Feet. Inches. 
HILO, @. and ne. | Feet. | Inches.| Kealakekua.................. 1, 3; 5.32 
| | Kealakekua(Wallace)..............) 1.27 OAHU. 
100, 5.78  Puuwaawaa Ranch .......... 2, 736 0.33 Punahou (W. B.), sw........ 47 6. 36 
1,050 7.86 KAU, se. Kulaokahua (Castile), sw ..... 50) 4.94 
100 1, 850 1.97 U.S. Naval Station, sw ...... 6 4. 2 
JRC 650 0.70 Manoa(Woodlawn Dairy),c. 285 9.21 
Laupahoehoe | 12.90 || Hilem 310 0.50» Manoa (Rhodes Gardens) ... 300 14.7 
400 850 0.12 | Insane Asylum.............. 30 4.10 
HAMAKUA, ne. Keaa Homesteads ........... 2,000 1.98 Nuuanu (W.W. Hall), sw... 50 4. 38 
| 300 8.24) PUNA, @. Nuuanu (Wyllie street) ..... 20 5. 33 
250 8.71 | Olaa 210 6.38 — Station),sw.. 405 5. 30 
Honokaa (Meinicke).........1,100 14.50 MAUL. Nuuanu (Luakaha), ¢ ....... 850 11. 60 
Kukuihaele .................. 7 ee | 12 2.83 U.S. Experiment Station ....| 350 5.45 
KOHALA, Kaupo | 286 3.62 Tantalus Heights(Frear)....1,360 10.19 
| 200 6.32 .| 808 373 || Waimanalo, ne .............. 25 6.37 
Kohala (Mission) ............ 521 55 1.80 || Maunawili, me ............... 250 8.17 
700 6.43  Ahuimanu, ne .............. 350 7. 08 
Puakea Ranch ..............- 4.71 Kula (Erehwon),n .......... 4,000 25 6.13 
Puuhue Ranch...........-.-- 1,847 5.87 | Puuomalei,n ................ 1,400 9.50 | Ewa Plantation,s. ........... 60 3. 05 
1,100 13.12 | Haleakala Ranch ............ 2,000 15 3. 76 
Huehue (2,000, «0.15 | Kahului 8 3.09 KAUAL. 
Holualoa 350 1, 08 1,700 | 10.79 || Wilcox Ditch ............... | 725 


reduced to sea level and standard gravity 


| | | 


Nors.—The letters n, 8, e, w, and c show the exposure of the station relative to the winds. 


Clouds. 
8a. m 8p. m. 
E = 
& < 
S.-cu. ne. 5 S.-cu. 
Cu. e. 10 . 

ne. 2 | S.-cu, 
Cu. e. 7 
Cu. e 1 S.-cu 
Cu. e. S.-cu 
Ci.-s w. ? 

. S~« 
Cu. calm ¢ 

ne, S.-cu 
Ci.-s. calm. 2 S.-cu 
Ci.-s calm. 10 
Cu e few. S.-cu 
Cu, t few. Cu, 
S.-cu. e 4 Cu. 
S.-cu. ‘ 7 Cu. 

6 Cu 
cu. ne 8 
S.-cu e 9 S-cu 
S.-cu ne 10 4 
‘u. e. 9) N. 
Cu. e 7 S.-cu 
S.-cu 8 S.-cu 
S.-cu. calm 8 S.-cu 
S.-cu. e 9 S-cu 
S.-cu. e. 8 S.-cu 
A.-cu. calm 8 N. 
Ci.-s. calm. 2 S.-cu 
A.-cu. calm. S.-cu 
S.-cu. se. N, 
calm. S.-cu 
Ci.-cu. w 10) S.-cu 
S.-cu. 8 10) S-cu 
S.-cu e. 6.3 S.-cu 


than 75th meridian time. 


Stations. 

= 

KAUAI—Con?'d. Feet. 
90 
Koloa (Kukuiula)............ 100 
140 
Lihue (Weber) ............... 200 


Lihue (Grove Farm), e...... 200 
Lihue (Molokoa), e 
Lihue (Kukaua), e........... 
Kealia, e. 
Kilauea (Plantation), ne .... 


McBryde. 
Lawai (Gov. Road) .......... 450 
Lawai, e..... 800 
5 
241 
200 
Olokele Valley ..............- 1,310 


Delayed October reports 


Ewa Plantation, Oahu........ 50 
Haleakala Ranch, Maui...... 2,000 
Hawi Mill, Hawaii............ 600 


Direction, 


e. 
cali, 
e. 

e. 
calm. 


ealm. 


calm, 
e. 
e. 


ne, 
ne, 
ne. 
calm. 
calm. 


calm. 
calm, 


*Pressure values are 


Amount, 


Inche. 


2 


Chart I. Tracks of Centers of High Areas. November, 1904. 


Barkerville 


| | 
| 
| 
| 
calm, 
calm | 
| | 
| 
| 
| | 
cali, | 
Rainfall data for November, 1904. | 
: | 
| 
| 
| 
| | 
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St Lor 
New Orleans 
Cincinnatt 
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